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ANKOUFCEMENT. 


The  Connecticut  Aokicoltceal  Experimest  Station  was  estab- 
lished in  accordance  with  an  Act  of  the  General  Aeeenibly  approved 
March  31,  1877,  "  Tor  the  purpose  of  promoting  Agriculture  by  scientific 
inrestigation  and  experiment." 

The  Station  is  prepared  to  analyze  and  teat  fertilizers,  cattle-food, 
seeds,  milif,  and  other  t^ricultural  materials  and  products,  to  identify 
grasses,  weeds,  useful  or  injurious  insects,  moulds,  blights,  mildews, 
etc.,  and  to  give  iaformation  on  various  subjects  of  A^icultural 
ScieiTce,  for  the  use  and  advantage  of  the  citizens  of  Connecticut. 

The  Station  makes  analyses  of  Fertilizers,  Seed-Tests,  etc.,  etc.,  for 
the  citizens  of  Connecticut,  without  charge,  provided— 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publisli. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  tlie  Station  instructions  for  sampling. 

S.  That  the  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "  Forms  for  Description." 

The  officers  of  the  Station  will  take  pains  to  obtain  for  analysis 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organized  cooperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  interests.  Granges,  Farmers'  Clubs  and  like  Asso- 
ciations can  efftciently  work  witli  the  Station  for  this  purpose,  by 
sending  in  duty  authenticated  samples  early  during  each  season  of 

All  other  work  proper  to  the  Experiment  Station  that  can  be  used 
for  the  pubhc  benefit  will  be  done  without  charge.  Work  for  the  use 
of  individuals  will  be  charged  for  at  moderate  rates.  The  Station  will 
undertake  no  work,  the  results  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  pubhc  good. 

Results  of  analysis  or  investigation  that  are  of  general  interest  will 
be  published  in  the  Bulletins,  of  which  copies  are  sent  to  eacli  Post 
Office  in  this  State,  and  to  every  citizen  of  the  State  who  applies  for 
them.  These  results  will  be  summed  up  in  the  Annual  Reports  made 
to  the  Governor. 
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VI  ANNOUNCEMENT. 

It  ie  th«  wiBh  of  the  Board  of  Control  to  make  the  Station  a9  widely 
useful  as  its  resources  wQl  admit.  Every  Connecticut  citizen  who  ia 
concerned  in  agriculture,  whether  farmer,  manufacturer,  ordfaler.  has 
the  right  to  apply  to  the  Station  for  any  assislaDce  that  comes  mthin 
its  province  to  render,  and  the  Station  will  respond  to  all  applications 
as  far  as  lies  in  its  power. 

Q9~  Instructions  and  Forms  for  taking  samples,  and  Tenus  for  test- 
ing Fertilizers,  Seeds,  etc.,  for  private  parties,  sent  on  application. 

tS^  Parcels  by  Express,  to  receive  attention  should  be  prepaid,  and 
all  communications  should  be  directed,  not  to  any  individual  officer, 
but  simply  to  the 

AGRICULTURAL  EXPERIMENT  STATION, 

NEW  HAVEN.  CONN. 

{^Station  Grounds,  Laboratories  and  Office  are  on  Suburban  St., 
between  Whitney  avenue  and  Prospect  st.,  Ij  miles  North  of  City  Hall. 
Suburban  st.  may  be  reached  by  Whitney  are.  Horse  Cars,  which 
leave  the  comer  of  Chapel  and  Church  ste.  four  times  hourly,  viz  :  on 
the  striking  of  the  clock  and  at  intervals  of  fifteen  minutes  tiiereafter. 

tW  The  Station  has  Telephone  connection  and  may  be  sjioken  from 
the  Central  Telephone  Office,  118  Court  st.,  or  from  Peck  &  Bisliop's 
Office  in  Union  R.  R,  De|>ot. 
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2  CONNECTICUT  EXPERIMENT  STATION,   BEPOBT  1892. 

Company,  "  For  the  purpose  of  conduoting  and  carrying  on  the 
bnainess  of  an  experiment  in  the  calture  and  oare  of  tobacco,  the 
same  to  be  conducted  and  carried  on  in  connection  with  and 
under  the  supervision  of  the  Conn.  Agricaltural  Erperimenl  Sta- 
tion. The  place  where  the  said  business  is  to  be  carried  on  is 
Poquonock,  in  the  town  Windsor,"  Conn. 

The  stockholders  e]ect|d  the  followiDg  officers :— President,  S. 
O.  Griswold;  Vice-President,  £ugene  Brown;  Secretary,  E.  8. 
Hough ;  Treasurer,  L.  R.  Lord ;  Board  of  Management,  H,  H. 
Ellsworth,  Emgene  Brown,  J.  A.  DnBon,  H.  W.  Alford,  J.  G. 
Thrall,  A.  E.  Holoomb  and  B.  D.  Case.  An  executive  committee 
was  also  chosen  consisting  of  H.  H.  Ellsworth,  H.  W.  Alford  and 
J.  A.  DuBoD,  to  whom  was  committed  the  practical  management 
of  the  experiment  Itself. 

A  stock  subscription  book  was  opened  and  the  Company  was 
BOOQ  able,  from  the  proceeds  of  stock  sales,  to  purchase  one  and 
one-half  acres  of  land,  judged  to  be  perfectly  adapted  to  its  pur- 
poses, and  to  arrange  for  the  building  of  a  barn  large  enough  to 
hold  the  crop  of  two  acres  of  tobacco.  The  land  was  at  once 
cleared  and  prepared  for  planting. 

The  company's  committee  and  the  representatives  of  this  Station 
after  fnll  discussion  agreed  upon  this 

GxNBBAi.  Plan  op  Expeeiuent. 

1.  The  following  experiments  should  be  carried  out  on  the 
same  land  for  at  least  five  years  in  succession. 

2.  While  the  quantity  of  crop  should  be  accurately  determined, 
very  special  attention  should  be  given  to  the  judgment  of  its 
quality  for  cigar  wrappers.  This  jndgment  should  be  given  by 
men  of  large  practical  experience  in  the  trade  in  leaf  tobacco,  and 
the  samples  should  be  so  submitted  that  the  judges  should  have 
no  knowledge  of  any  particulars  regarding  the  manner  in  which 
the  separate  lots  of  leaf  were  raised. 

3.  The  final  judgment  on  its  quality  should  be  made  after  the 
leaf  has  been  fermented  in  the  usual  way,  and  the  whole  crop 
rather  than  small  samples  from  each  crop  should  be  fermented 
together. 

4.  The  following  questions  are  those  which,  as  far  as  circum- 
stances permit,  should  receive  immediate  attention : 

a.  What  is  the  efi'ect  on  quantity  and  quality  of  leaf  of  larger 
applications  of  cotton  seed  meal  than  are  commonly  used  as  a 
fertilizer  ? 
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b.  What  ia  the  comparative  effect  on  quantity  and  qaality  of 
leaf,  of  applications  of  castor  pomace  coDtaioiDg  the  aame 
amounts  of  nitrogen  as  tlie  cotton  seed  meal  nsed  in  experiments 
under  a; 

c.  If  a  heavy  application  of  nitrogen  in  form  of  castor  pomace 
proves  injurious  to  the.  leaf,  can  the  injury  be  lessened  or  pre- 
vented if  a  half  of  this  quantity  of  nitrogen  is  supplied  by  cas- 
tor pomace  and  the  other  half  by  nitrate  of  soda? 

d.  What  are  the  comparative  effects  on  quality  and  quantity 
of  leaf  of  applications  of  equal  qnantities  of  potash  in  the  fol- 
lowing forms  :  Cotton  hull  asbes,  high  grade  sulphate  of  potash, 
the  same  with  lime,  double  sulphate  of  potash  aud  magnesia, 
the  same  with  lime,  pure  carbonate  of  potash,  and  pure  nitrate 
of  potash  ? 

e.  Is  it  possible  to  absolutely  prevent  "pole-burn"  and  to  cure 
the  crop  perfectly  on  the  stalk,  by  the  use,  in  very  damp  "  muggy  " 
weather,  of  artificial  heat  simply  as  a  means  of  ventilating  and 
partly  drying  the  air  of  the  bams  ? 

The  company's  committee  requested  the  Station  to  plan  the 
construction  of  the  barn  and  the  arrangement  of  the  experiment, 
to  take  the  general  charge  of  it,  to  make  and  record  all  weights 
and  to  preserve  and  publish  the  results  with  suitable  discussion  of 
them. 

The  committee  were  fortunate  to  secure  the  services  of  Mr. 
John  A.  DaBon  who  planted,  cultivated,  harvested,  cared  and 
sorted  the  crop  in  cooperation  with  the  Station. 

Mr,  DaBon  did  all  this  in  the  most  thorough  and  efficient  way 
and  the  success  which  has  been  attained  this  year  in  spite  of  the 
late  oi^anization  of  the  company  and  the  consequent  hurry  at 
planting  time  is  largely  due  to  his  untiring  work  and  careful  at- 
tention to  all  the  vexatious  details  incident  to  a  somewhat  exten- 
sive and  carefully  executed  experiment ;  details  which  can  only 
be  fully  understood  by  one  who  has  had  experience  with  them. 

Tax   EXFEBIUBNT  FlELD. 

The  soil  of  this  field  is  like  much  of  the  upland  tobacco  soil  of 
the  Oonnecticnt  valley  and  may  be  described  as  a  very  fine  light 
Bandy  loam.  Its  chemical  and  mechanical  examination  will  be 
noticed  in  another  place. 

For  five  or  six  years  the  field  had  scarcely  been  fertilized  or 
cultivated  at  all  and  tobacco  had  not  been  raised  there  for  a  very 
long  term  of  yeara.     When  bought  it  was  covered  with  a  neg* 
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leoted  growth  of  "  poverty  grasB"  (Andropogon  scoparivt), 
blackberry  vioes,  and  wild  growth  of  variooB  Borta.  After  care- 
ful plowing  and  harrowing,  the  field  was  measured  by  the  Station 
into  twenty-three  plots,  each  of  them  37  feet  wide  and  80^  feet 
long,  containing  2173^  square  feet  or  4^  aqnare  feet  leeB  than  one 
twentieth  of  an  acre.  The  plots  were  separated  by  a  apace  3^ 
feet  wide  and  their  boandaries  were  marked  by  stout  chestnut 
posts. 

Fbrtiuzbbs. 
The  fertilizers  were  all  sampled  and  analyeed  by  the  Station. 
The  raw  materials  ased  contained  the  following  percentages  of 
nitrogi'Q,  phosphorio  acid  and  potash. 

AnUible 

Nltronn.     Ptaaapborlc  Poiuli. 

Aoid. 

Nitrate  ol  SodR 15.9  

Hitr»W  of  Potaah 13.B  44.S 

Cottonseed  ileal 1.0  3.0  1.8 

CartorPomfioe 6.3  1.7  1.0 

Cooper's  Booe  DuBt 1.6  29.2  

Cotton  Hull  Ashes 7.0  20.9 

High  Grade  Sulphate  o(  Potaab S0.6 

Double  Sulphate  of  Potaah  aud  Uagne^a...  ....  36.1 

Carbonate  of  Potaah ..„  M.l 

The  quantities  of  chemioals  for  each  plot  were  accurately 
weighed  by  the  Station  representative,  mixed  thoroughly  under 
bis  supervision,  bagged  and  labeled  in  such  a  way  as  to  give  no 
clue  to  any  other  person  as  to  the  contents  of  the  bags  or  as  to 
the  plots  for  which  they  were  intended. 

The  bags  were  carried  to  the  several  plots  under  his  direction 
and  their  contents  were  sowed  on  the  plots  in  his  presence. 

Certain  maDufacturers  of  tobacco  manures  subscribed  to  the 
stock  of  the  company  and  requested  that  their  manures  as  sub- 
mitted  by  them  might  also  be  included  in  the  experiment,  subject 
to  the  same  treatment  aB  the  other  plots.  The  following  persooa 
and  companies  thus  joined  in  the  experiment:  H.  J.  Baker  & 
Bro.,  N.  Y.,  Bowker  Fertilizer  Co.,  Boston,  F.  Ellsworth,  Hart- 
ford, Mapes'  Formola  *  Peruvian  Guano  Co.,  N.  T.,  L.  Sander- 
Bon,  New  Haven. 

The  mixed  fertilizers  supplied  by  these  manufacturers  were 
also  weighed,  sampled  and  analyzed  by  the  Station  with  the  fol- 
lowing results ; 
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6  CONNECTICUT  EXFEBIMBNT  STATION,   REPORT   1892. 

TbeBC  mixtures  differ  in  some  cases  from  the  regular  brands  put 
on  the  market  by  the  manufaotnrers.  The  object  is  not  by  any 
means  to  make  a  competitive  test  of  the  regular  brands  of  tobacco 
manures,  but  rather  to  test  the  value  of  certain  mixtures  in  order 
to  afterwards  alter  the  composition  of  the  regular  brands  if  the 
results  of  these  trials  shall  make  it  seem  advisable. 

All  the  fertilizers  were  very  carefully  and  evenly  sown  when 
no  wind  was  blowing,  under  the  personal  direction  of  Mr.  DuBon 
and  the  Station  representative.  The  plots  were  immediately  har- 
rowed by  Mr.  DuBon,  each  by  itself  to  avoid  carrying  fertilizer 
from  one  plot  to  the  next.  The  whole  piece  was  then  "  rowed 
out"  in  the  usual  vay,  the  rows  running  east  and  west. 

The  following  statement  shows  what  fertilizers  were  put  on 
each  plot,  their  cost  and  the  quantities  of  nitrogen,  phosphoric 
acid  and  potash  contained  in  them,  expressed  in  pounds  per  acre. 
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C<wlpsr 

F.H,iU«™,^. 

Po-no. 

fi 

Po»,.d.p.,*c„. 

1     Acre. 

NUro^»: 

«. 

foiuk. 

A 

1606  CottoQ  Seed  Heal 
j  1600  Cotton  Hull  Ashes 

1    $60.20 

105 

150 

341 

B 

'2000  Cotton  Seed  Menl 
1600  Cotton  Hull  Aihes 

57.25 

uo 

165 

390 

C 

2SO0  Cotton  Seed  Meal 
1600  CottoaHuU  Ashes 

'■      G3.75 

175 

180 

359 

D 

3000  Cotton  Seed  Meal 
1500  CottoQ  Hull  Asbes 

T0.60  ' 

210 

195 

j     368 

E 

1980  CsBtoT  Pomace 
1600  Cotton  Hull  Ashes 

■      60.79  '. 

106 

139 

!      334 

F 

2640  Castor  Pomaee 
160O  Cotton  Hull  Ashes 

67.72  1 

140 

150 

1 

)     340 

G 

3300  Castor  Pomace 
1600  Cotton  Hull  Ashes 

64.65 

176 

161 

347 

H 

4000  Castor  Pomace 
1600  Cotton  Hull  Ashes 

72.00 

212 

173 

364 

2640  Castor  Pomace 

1500  Cotton  Hull  Ashes 
220  Nitrate  Soda* 
220        ■'         ■'    t 

88,72 

210 

160 

1      340 

•Applied  between  row 

B  at  time  of  first  cultivetio 

t  Applied  between  row 

s  at  time  or  second  cultivat 

on. 

.Google 
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B^                  FBRTIUZBBe  APPLIED. 

Conp«r 

r.rUl.«rcopU.».Foand. 

|E                       PooiHtoptricrt. 

MIUOSID. 

"nsr 

Potuh, 

2640  Castor  Pomwe 

J     ISOOCottoaHull  Aahea 

440  Nitrate  Sodaf 

$68.72 

210 

160 

340 

ISOO  Cotton  Seed  Meal 

E    1220  Double  MeouTe  Salt 

360  Cooper's  Bone 

*3.96 

110 

150 

341 

1500  Cotton  Seed  Meal 
L    1220  Doable  Manure  Salt 

360  Cooper's  Bone  and  300  Lime 

«.70 

110 

150 

341 

1500  Cotton  Seed  Meal 
M      620  High  Grade  Sulphate  of  Potatb 
360  Cooper's  Bone 

42.70 

„. 

150 

341 

15011  Cotton  Seed  Ueal 
360  Cooper's  Bone  and  300  Lima 

43.46 

110 

150 

341 

1600  Cotton  Seed  Meal 

O      S80  Carbonaw  of  Poiash 

360  Cooper's  Bone 

14.96* 

110 

150 

341 

■j^      760  :<itrate  uf  Potash 
■*^      500  Cooper's  Bono 

66.47» 

no 

146 

341 

**    3920      ■'       Tobacco  Manure 

230 

466 

510 

R    2000 
S     4000 


Stockbridge  Tobacco  Uannre 

Bowker'g  Tobacco  FerHlizer 


900  Elliworth's  "SUirter" 
2700         "  "  Foundation "' 

501  Lime  j 

501  Mapes'  Starter 
2601       "       Tobacco  Manure  W.  B.      ! 

501  lime 
501  Mapea'  Starter 
2601  Tobacco  Manure  Special 


X    60B0  Sanderson's  Formula  B 


*  If  bought  in  ton  lots  Dot  chemically  pure  the  cost  irould  be  considerably  1e 
f  Applied  beiireen  rows  at  time  of  first  cut^Tailoa 
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Thb  Plamts  and  Planting, 

Tire  plants  were  from  geed  raised  by  Mr.  DuBon  in  1890,  of 
the  BO-called  "  Havana  seed."  It  may  be  said  for  the  benefit  of 
those  nnfamiliar  with  the  local  meaning  of  this  term,  that  it  has 
been  a  practice  to  obtain  seed  from  the  island  of  Cuba,  plant  it  in 
Connecticut  and  raise  seed  year  afler  year  from  it.  The  plants  in 
the  first  years  are  too  small  to  suit  the  demands  of  oar  market  but 
they  increase  m  size  and  after  the  first  four  generations  of  plantiugs 
the  size  becomes  satisfactory  and  seed  saved  in  one  year  may  be 
used  for  the  planting  of  the  nejt  six  to  ten  years.  Seed  so  ob- 
tained is  called  "  Havana  "  or  "  Conn.  Havana  "  seed.  The  special 
variety,  used  by  Mr.  DuBon  for  the  last  ten  years,  is  called  the 
"  Hubbard."  He  has  generally  raised  the  seed  each  year,  though 
at  two  diflerent  times  he  has  used  one  year's  seed  for  the  three 
nest  years'  planting. 

The  rows  were  three  feet  and  a  half  apart,  eight  rows  in  a  plot, 
and  the  plants  were  accurately  set  seventeen  inches  apart,  making 
about  8700  to  the  acre. 

The  plants  were  set  out  by  Mr,  DuBon  and  his  men  on  June 
8tb. 

Notes  dubing  thk  GEOWtuo  Sbason. 
Following  is  Mr,  DuBon's  record  kept  during  the  months  that 
the  crop  was  growing : 

June    8. — Planted  the  whole  piece  to-day. 

June    ft. — Very  heavy  rain   covering  many  of  the  plants  with 

earth. 
June  11. — Cut  worms  are  destroying  many  of  the  plants.     Reset 

2500  plants. 
Jnne  20. — Plots  D,  G  and  L  very  slow  to  start  growing.     Some 

plants  on  them  appear  to  be  dying  as  if  scorched 

by  the  fertilizer.     Plots  A,  H,  K,  N  start  best  of 

all,    R  and  S  next.     U  and  V  next. 
July    2. — Plot  P  is  the  smallest  of  all ;  color  yellowish  green. 

J)  and  G  are  a  little  backward. 
July    8. — 1000  more  plants  rwet. 
July     6. — 11  pounds  nitrate  of  soda  applied  on  plot  I,  and  22 

pounds  on  plot  J. 


Digitized  By  G-OOgie 


TOBACCO.        FIELD   EXPEBIUENT.  9 

July  10. — Tobacco  on  plot  P  ia  Btill  very  eniall.  Color  yellowish 
greeo,  but  is  growing  darker.  Tobacco  on  O  is  also 
very  small.  That  on  Q  ia  the  largest  of  all.  The 
tobacco  on  B,  C,  D,  F,  G,  H  is  very  uneven  on 
account  of  the  attack  of  cat-worms. 

Jnly  IT. — Tobacco  on  P  is  still  smallest  of  all  and  O  comes  next. 
Color  of  botb  pale  green.  Tobacco  on  Q  is  largest 
of  all  and  very  dark  green.  R  and  S  have  the  next 
largest  tobacco  and  of  good  color. 

July  25. — Applied  11  poundsof  nitrate  of  soda  to  plot  I.  Tobacco 
on  Q  veiy  much  larger  than  on  other  plots.  P  still 
the  smallest  and  light  in  color. 

July  26. — Commenced  topping.  Tobacco  on  Q  was  nearly  all 
topped  at  first  topping.  On  P  only  a  few  planta 
topped.  On  O  one-tenth  of  the  plants  topped.  On 
H  and  L  one-fourth  of  them  topped.  On  N  and  T 
four-fifths  of  them  topped.  I  and  J  are  improving 
very  fast.  The  weather  is  very  dry,  but  on  those 
two  plots  the  tobacco  looks  aa  if  it  had  all  the 
moisture  it  needed,  while  the  rest  of  the  piece  is 
somewhat  parched. 

Jnly  31. — A  nice,  quiet  rain  has  fallen. 

Aug,    6. — Finished  topping. 

Aug.  23. — Tobacco  on  P  ia  still  the  smallest.  Color  light  green. 
That  on  B  Is  next  Bmallest,  O  comes  next.  The 
tobacco  on  Q  is  the  largest  of  all,  H  next  largest, 
then  J,  then  I,  and  then  S,  All  are  ripe  except  P. 
O  has  not  improved  in  the  last  ten  days. 

Aug.  29. — Commenced  cutting  and  cut  fourteen  plots. 

Ang.  30. — The  remaining  nine  plots  were  cut  and  all  the  crop 
was  hung  up  to  pole-cure.  Moat  of  the  crops  were 
slightly  overripe  except  P,  which  is  still  somewhat 
green.  The  quality  of  tobacco  on  plots  A,  E,  M 
and  N  has  been  injured  by  its  getting  over  ripe. 
It  has  lost  somewhat  its  elasticity,  "  life."  This 
should  be  borne  in  mind  in  judging  of  its  quality. 

Habvsbt  and  Cubino. 

The  delay  in  cutting  was  dae  to  the  delay  of  workmen  in  fin- 
ishing the  fittings  of  the  curing  barn. 


Digitized  By  Google 


10        CONNEOTICUT  EXPERIMENT  STATION,   REPORT  180ii. 

RepreBentatires  of  the  Station  were  present  at  the  catting  and 
eftch  lath  on  which  the  Btalks  were  strung  was  marked  with  the 
nnmber  of  the  plot,  the  total  number  of  laths  from  each  plot  was 
noted,  aod  all  the  tobacco  from  each  plot  was  hung  together  in 
the  bam.  There  were  three  "bents"  for  hanging  tobacco,  one 
over  another,  and  a  third  of  the  tobacco  from  each  plot  was  hung 
OD  each  of  these,  so  that  there  should  be  no  diSerence  in  the 
expoBore  of  the  tobacco  of  different  plots.  The  barn  was  kept 
securely  locked  during  the  curing  time. 

It  should  be  said  tor  the  information  of  those  unfamiliar  with 
the  process  of  tobacco  curing  in  this  State,  that  the  leaves  are 
cured  on  the  stalk,  whole  plants  being  cut  and  strung  on  laths  (sis 
or  seven  stalks  to  a  lath),  by  piercing  the  stalk  near  the  butt  with 
a  '*spear"  which  is  slipped  on  the  end  of  the  lath.  The  laths 
rest  by  their  ends  on  the  bents  in  the  barn  and  the  stalks  hang 
lip  downwards. 

The  barn  was  fitted  with  furnaces  to  supply  artificial  heat  in 
case  pole-bum  was  feared ;  but  the  weather  was  so  favorable  for 
curing  that  they  were  not  used. 

On  November  15  during  a  favorable  "tobacco  storm,"  all  of 
the  tobacco  was  taken  down  on  the  laths,  and  on  November  IS 
and  17  the  tobacco  was  stripped  from  the  stalks  and  bundled. 
It  was  labeled  and  weighed  by  the  Station  representative  and 
hauled  to  Mr,  DuBon's' sorting  house. 

The  stalks  from  each  plot  will  be  cat  small  and  returned  to  the 
plots  from  which  they  came. 

As  the  tobacco  was  taken  off  the  laths  the  latter  were  recounted 
and  their  number  In  each  case  tallied  exactly  with  the  number 
noted  at  cutting  time. 


Sorting, 

The  sorting  was  done  by  Mr.  DuBon  and  a  skilled  laborer 
under  his  supervision.  The  representative  of  the  Station  was 
present  during  the  whole  time  and  made  and  recorded  all  weights. 

The  yield  of  each  plot  was  sorted  into  long  wrappers,  short 
wrappers,  top  leaves  and  seconds. 

The  sorting  began  in  the  afternoon  of  November  28  and  was 
finished  at  noon  on  December  6. 
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Sauplinq  and  Casino. 

On  the  af  ternooD  of  December  Q  (he  sorted  tobacco  was  teamed 
to  the  public  warehouse  of  Mr.  L.  B.  Haas,  IGO  State  street, 
Hartford.  On  the  1th  it  was  sampled  and  its  quality  examined 
by  Mr.  Haas  and  Mr.  James  McCormick.  Mr.  Haas  has  been  for 
many  years  a  dealer  in  leaf  tobacco  and  is  believed  to  be  one  of 
the  best  judges  of  leaf  tobacco  in  the  country.  Mr.  MoConniok 
lias  also  had  a  very  wide  experience  in  judging  of  tobacco  crops. 

On  the  Tth  and  8th  of  December  the  tobacco  was  cased  down 
under  Mr.  Haas'  and  Mr.  McCormiok's  direction  for  fermentation, 
in  the  presence  of  the  Station  representative.  The  cases,  measur- 
ing three  feet  each  way,  were  lined  on  bottom,  sides  and  top  with 
either  seconds  or  top  leaves  so  that  the  wrappers  should  all  re- 
ceive the  full  "  sweat."  The  wrappers  of  different  plots  were 
separated  by  strings  and  marked  with  labels  so  that  they  can 
certainly  be  identified  when  the  cases  are  opened. 

The  contents  and  weights  of  the  cases  are  here  recorded : 

ilmck.  nurked.  Uned  with  Gro«.      Tire.      Set. 

Cue  No.  1 19-20-21  103  Ibe.  top  leavea  393  93  30a 

2 22-33-14          91     "         "  383  86  2ST 

3 6-16-16          82"        "  38fi  88  300 

4 17-18-2-13          9S     "    seconds  381  SS  298 

■'       6 10-11-12-3          98     •'        "  386  86  300 

'•       6 4-3a-9-8  111     "         ■'  399  86  313 


The  crops  from  the  different  plots  are  designated  by  numbers 
and  it  is  believed  that  only  two  persons  understand  to  which  par- 
ticalar  plots  these  numbers  refer. 

The  Tabulated  Results. 
The  following  tables  present  in  detail  all  the  data  which  have 
been  gathered  to  assist  in  forming  a  judgment  of  the  character  of 
the  crop  and  are  followed  by  explanations  and  discussion  of  these 
data.  Tt  must,  hoteever,  be  alwaya  borne  in  tnind  that  no  final 
judgment  can  be  given  as  to  the  relative  meritt  of  these  crops  till 
they  have  been  fermented  and  are  ready  to  be  rolled  into  cigars 
and  put  on  the  market. 


DigmzsJByGoOgi'e 


12        CONNECTICUT  EXPERIMENT  STATION,   BEPOBT   1892. 


Weights  op  tbb  Babk  Cubed  Lbatss  f 


OroH  Weight       LoDjc 


Plot.      cI  LMvei 


—  Welgbt  after  Sarting.  - 


Per  Cbht.  op  the  Four  Diffebent  Obadbs. 


lOCJ 

toil 

llOi 
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Ub.  DuBoh's  Notes  while  Sortiko. 

A  Color  dark,  quaJity  good. 

B  Color  very  light,  quality  extra. 

C  Color  ligbi,  quality  good. 

D  Fine,  color  inclioed  to  light,  quality  good. 

E  Inclined  to  be  dark,  quality  medium. 

W  Color  light,  extra  good  quali^. 

0  Somewbat  darker  than  C,  qualit;  good. 
H  Not  f«corded. 

1  Color  very  dark,  qtiality  good. 

J  Color  mediam  dark,  qiiali^  good.    Hot  ee  good  as  K. 

E  Color  light,  good  quality. 

L  Color  light,  extra  good  qnalilr. 

If  Color  medium  light,  quality  fairly  good. 

N  Color  light,  quality  fairly  good,  a  little  heavy. 

0  Not  recorded. 

P  Color  light,  quali^  poor. 

Q  Color  dark,  good  quality,  above  medium  weight. 

B  Color  a  little  dark,  quality  fair. 

S  Color  a  little  dark,  qualj^  good,  mxe  a  little  large. 

T  Color  dark,  quality  good,  a  little  heary. 

D  Color  a  shade  lighter  than  T,  quality  fair. 

V  Color  dark,  poor  quality,  heavy. 

W  Between  plots  7  and  U  in  quality  and  color. 

X  Color  dark,  quality  medium. 


Ntthbbr  of  Leaves  to  the  Pound. 
Lonf  eiion 

Wrappera.        Wraiipcn.  W 
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OovpiRATiTi  CAFiom  or  Holdimo  Fms.* 


Appbioance  of  thb  Asb  or  Leap  when  Burkbd  as  a  Wrappbr. 
IJght  graj,  a  little  muddj.f 
Liglit  gray,  n  tittle  muddy. 

Light,  but  darker  than  B  or  D.     iDcliaed  to  fi*ke  slightly. 
Ligbc  gtBj,    Not  muddy.    Goals  more  than  A  and  B.    More  Bakj. 

The  aahea  of  the  above  are  a  shade  darker  than  those  of  the  next  four. 
Light  gtttj,  rather  more  coal  than  A,  B,  C,  D.    Not  flaky.    Darker  and 

muddier  thau  O,  H. 
About  like  B. 

Light  gray,  not  quita  ae  light  aa  B.    Very  little  muddy. 
Light  color.     Very  flaky.     Vary  little  muddy. 
Not  quite  as  light  color  but  other^ae  liks  H. 

Quite  lig^t  oolor.     No  flake.    Little  muddy.    Much  like  S.    Tery  little  coal. 
Ab  light  colored  ash  as  any.     Very  little  muddy.     A  little  flak;. 
Quite  light  color.     Like  K  and  U,  but  not  as  flaky  as  either. 
Quite  light     Little  flake.     No  mud. 
Light  gr^.     Not  aa  light  as  3.     Smooth,  no  flake,     A  little  muddy. 

"For  eiplauallon  see  page  IT. 

t  That  is,  haviDg  a  light  browniah  shade. 
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0  About  like  N. 

P  A  dark  gray  aah.    JfucA  darker  than  rd;  other.    No  flake, 

Q  Ter;  mocb  like  B,  but  a  little  mora  ooal. 

B  Little  darker  than  a    Somewhat  flaky.    A  little  mud^. 

8  Light  as  bdj  except  H.     Slightly  muddy. 

T  Quite  lifdit    Bad  ooal. 

U  Quite  light.    Yery  little  Sake. 

V  Darker  than  W  aod  X.     Bad  coal. 

W  Light  gray.    So  flake.    Uore  muddy  than  X. 

X  Light  gray.     More  flaky  than  W.     Veij  slightly  muddy. 

DiBCnSBIOH    OF  THE   RsSUI.TS, 

A  single  year's  experiment  caDoot  be  expected  to  shdw  cod- 
closive  resnlts.  It  is  only  whea  the  resnlte  of  one  seaaon  with 
another,  of  wet  and  dry  summers,  cold  and  hot  years  are  studied 
together  that  the  general  value  of  a  particnlar  kind  of  fertilizer 
or  method  of  caring  can  be  fairly  jndged. 

Moreover  the  real  value  of  a  tobacco  crop  cannot  be  furly  de- 
termined when  it  is  cured,  stripped  and  sorted. 

Dealers  in  leaf  tobacco  all  agree  that  it  is  easy  to  be  naistaken 
in  judging  of  the  real  valne  of  a  crop  for  wrappers,  before  it  has 
gone  through  the  fermentation  or  "sweat"  in  the  case. 

But  while  for  the  reasons  just  given  no  final  judgment  on  the 
crops  is  atteoapted  by  the  chosen  experts,  we  may  briefly  call  at- 
tention to  some  of  the  facts  shown  in  the  tables  already  given. 

Net  Weight  of  the  Soeted  Tobacco  akd  Colob  of  Crop. 

The  weight  alone  of  coarse  is  of  the  least  value  in  judging  of 
the  crop.  A  very  heavy  crop  of  large,  dark,  thick  leaves  is  much 
less  valuable  than  even  a  small  crop  of  fine,  medium-sized,  light 
colored  leaves,  provided  the  burning  quality  of  both  kinds  is 
alike. 

There  were  seven  crops  of  over  2000  pounds  per  acre,  namely : 

Q  Balier'a  Fertilizer 2280  pound*. 

U  Uapea' FenUizer S270  " 

J  310  Ibe.  nitrogen;  half  aa  castor  pomaoa  and  belt  as  nitrate*.  3210  " 

T  Bleworth'B  FertUlwr 2200 

8  Bowker"!  Two  Ton  Formula 206B  " 

1  tlO  lbs.  nitrogan,  half  as  castor  pomaoe  and  half  as  nitratef..  2035  " 
B  310  "         "        all  in  form  of  caator  pomaoe 200S  " 

*  See  page  7.  +  See  page  6. 
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The  colors  of  the  pole-cnred  leaves  are  described  as  "very 
dark"  from  plot  I;  as  "dark"  from  plots  Q,  T,  and  TJ;  as 
"  medium  dark,"  J ;  and  as  "  a  little  dark,"  S.  The  color  of  H  is 
not  reported. 

Od  the  average  the  castor  pomace  plots  produced  a  very  little 
more  tbsD  the  oorrespondiDg  cotton  seed  meal  plots,  1866  pounds 
against  1771  poonds,  the  average  difference  amonnting  to  fiS 
ponnds  per  acre.  The  difference  in  yield  of  wrappers  was,  how- 
ever, only  17  pounds  per  acre  in  favor  of  the  castor  pomace.  The 
difference  in  color  was  slight,  that  raised  on  cotton  seed  meal 
inclined  to  be  lighter  than  that  from  pomace.  The  ligliteBt  colors 
of  all  were  in  tobacco  from  the  plots  fertilized  with  cotton  hull 
ash  and  either  cotton  seed  meal  or  castor  pomaoe.  The  single 
exception  is  plot  P,  Twsed  on  nitrate  of  potash  and  Cooper's 
bone,  which  was  the  lightest  in  the  experiment ;  but  the  yield 
from  this  plot  was  very  small  and  the  bam  was  poor. 

With  the  same  qnantities  of  nitn^en  and  phosphoric  acid  a 
like  quantity  of  potash  in  form  of  double  sulphate  of  potash  and 
magnesia,  gave  a  latter  total  crop  and  a  laiger  weight  of  wrap- 
pers than  either  cotton  bull  ashes,  high  grade  sulphate  of  potash 
or  carbonate  of  potash  (compare  plots  K  and  L  with  A,  M,  N  and 
O).  There  was  no  very  great  difference  in  the  color  of  the  oropa 
rused  on  these  different  forms  of  potash.  That  on  A  is  dark,  bat 
on  B,  C  and  D,  which  also  received  the  same  quantities  of  cotton 
boll  ashes  with  larger  quantities  of  nitrogen,  the  color  of  the 
tobacco  was  light. 

Plot  P  received  only  nitrate  of  potash  and  bone,  the  latter  con* 
tuning  very  little  nitrogen.  The  tobacco  on  this  plot  appeared 
abnormal  during  all  the  season  and  was  late  in  ripening.  The 
total  crop  was  only  at  the  rate  of  1250  pounds  to  the  acre  and  of 
this  only  465  pounds  were  wrappers. 

Pes  Cent,  of  Wkapfebs  in  Chop. 

It  appears  that  a  large  yield  is  generally  accompanied  with  a 

large  percentage  of  wrappers.     Of  the  ten  crops  which  had  more 

than  70  per  cent,  of  wrappers  in  them  six  produced  more  than 

2000  pounds  to  the  acre  and  all  of  them  over  1600  pounds. 

Number  of  Leaves  to  the  Pound  of  Wbaffbbb. 

This  point,  together  with  the  burning  quality  of  the  leaf  and 

the  color,  most  largely  determine  the  value  of  wrapper  tobacco 
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for  manufacture.  Our  Oonnecticnt  leaf  tends  all  the  lime  to  grow 
too  large ;  so  large  that  it  outs  to  great  waste  id  the  oigar  mana- 
factnre.  This  can  be  certainly  remedied  by  special  attention  to 
the  growing  of  seed.  It  is  an  extremely  important  matter  which 
may  well  receive  the  attention  of  growers. 

The  determinations  of  the  weight  of  leaves  in  these  crops  was 
made  with  thirty  leaves  of  the  long  wrappers  and  fifty  leaves  of 
the  short  wrappers  on  a  balance  sen.^ittve  to  the  one-thirtieth  of 
an  ounce. 

From  the  table  it  appears  that  the  lightest  wrapper  leaves  (in 
weight,  not  color),  were  in  the  crops  from  R,Bowker'B;  L,  double 
BQlpfaate  of  potash  and  magnesia  with  lime ;  V,  Mapes' ;  A,  B  and 
D,  cotton  seed  meal  and  cotton  ball  ash;  H,  F  and  U,  castor  pomace 
and  cotton  hull  ash;  W,  Mapes';  M,  cotton  seed  meal  and  high 
grade  sulphate;  and  lightest  of  all,  were  those  from  P.  On  O  also 
the  leaves  were  very  light. 

The  heaviest  leaves  in  the  experiment  were  from  plots  S, 
Bowker;  TJ,  Mapes';  X,  Saoderson  ;  T,  Ellsworth;  W,  Mapes'; 
Q,  Baker ;  and  J,  heavy  applications  of  castor  pomace  and  nitrate 
of  soda. 

It  mnst  be  home  in  mind  that  the  relative  weight  of  the 
leaves  may  be  very  greatly  changed  by  the  "sweat"  and  that 
heavy  leaves  may  lose  in  the  "  sweat"  relaUvely  more  substance 
than  lighter  ones. 

Comparative  Capacity  of  Holding  Fibe. 

This  is  one  of  the  elements  which  determines  the  burning 
quality  of  a  wrapper.  It  represents  the  time  during  which  the 
leaf  will  contiane  to  glow  after  it  has  been  kindled. 

The  determination  was  made  in  the  following  way.  Lighters 
were  prepared  according  to  a  plan  suggested  by  Dr.  Nessler,*  of 
Karlsruhe,  as  follows:  80  grams  of  gum  arabio  are  soaked  up  in 
120  C.C.  of  water  and  40  grams  of  gum  tragacanth  in  250  c.c.  of 
water.  After  48  hoars,  when  both  are  thoroughly  difinsed,  10 
grams  of  powdered  nitrate  of  potash  are  added  and  enough  pol- 
verised  charcoal,  about  350  grams,  to  make  a  thick  mass  which 
can  be  rolled  upon  a  glass  plate  sprinkled  with  powdered  charcoal, 
into  sticks  about  &  or  6  inches  long  and  as  large  around  as  a  cigar, 
and  dried  with  a  gentle  heat.  When  these  sticks  are  lighted 
they  will  slowly  bum,  without  flame,  till  consnmed,  giving  a  live 
*  Landv.  Ver«uchH-St,  il,  399. 
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coal  like  the  tip  of  a  cigar,  which  is  just  adapted  to  kindle  the 
glow  on  a  leaf. 

The  leaf  in  held  horizontally  over  this  lighter  and  brought  down 
OD  its  poiat  till  a  circular  hole  is  baroed,  glowing  on  the  edges. 
It  is  qnickly  removed  and  the  number  of  seconds  which  elapse 
till  the  last  spark  of  fire  goes  out  from  the  leaf  is  noted. 

Six  tests  were  made  on  each  leaf,  three  on  each  side  of  the 
midrib,  one  near  the  base,  one  in  the  middle  and  midway  between 
midrib  and  edge  of  leaf  and  the  third  near  the  tip.  Five  leaves 
from  each  lot  of  wrappers  were  thus  tested  making  in  all  thirty 
trials  from  each  lot  and  the  average  of  the  thirty  was  taken  to 
represent  the  relative  glowing  capacity  of  the  lot. 

The  lot  which  glowed  for  the  shortest  time  is  represented  by 
100  in  the  table. 

Inspection  of  the  table  showe  that  the  tobacco  from  the  fol- 
lowing plots  glowed  longer  than  that  from  any  other: 

Plot  F,  castor  pomace  and  cotton  hull  ash ;  P,  nitrate  of  pot- 
ash and  bone ;  C,  cotton  seed  meal  and  ash ;  G,  castor  pomace 
and  ash ;  J,  castor  pomace  and  ash  with  nitrate ;  O,  cotton  seed 
meal  and  carbonate  of  potash ;  D,  cotton  seed  meal  and  ash. 

The  tobacco  from  the  following  plots  glowed  for  a  shorter 
time  than  any  other : 

Plot  W,  Mapes';  Q,  Baker;  X,  Sanderson  ;  T,  Ellsworth ;  U, 
Mapes' ;  M,  cotton  seed  meal  and  high  grade  sulphate ;  Y,  Mapea^ 

Afpeabance  of  the  Ash  when  the  Leaf  was  used  as  a 
Wrapper. 

A  single  leaf  was  picked  by  Mr.  DuBon  from  the  long  wrappers 
of  each  plot  during  the  sorting.  He  aimed  to  have  it  of  about 
average  color  and  from  as  near,  the  same  position  on  the  stalk  as 
could  be.  From  this  leaf,  wrappers  were  cut  and  wound  on  small 
cigars  (Clark's  Little  Beauty). 

These  cigars  were  then  smoked  for  about  one-third  of  their 
length  in  an  apparatus  specially  made  for  this  purpose,  which  is 
described  and  figured  below.  The  cigars,  with  the  ash  adhering, 
were  then  fastened  on  pins  in  vertical  position  so  that  the  whole 
series  could  he  examined  together  and  compared. 

Dbsgription  of  the  Shokinq  Appajratus. 

If  a  continuous  stream  of  air  is  drawn  through  a  cigar  it  ia 

much  more  liable  to  bum  unevenly,  one  wde  more  rapidly,  than 
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if  tb»  draaght  is  iatermittent,  as  when  it  is  "  smoked."  Bnt  tbe 
amoking  of  twenty  or  thirty  cigars  in  Buooeseion,  wrapped  with 
nnfemeDted  leaves,  is  qnite  impossible  for  "tbe  Station  repre- 
aentalive'*  or  any  one  but  &  confirmed  smoker  with  a  sound 
Btomacb. 

To  meet  these  difficulties  and  to  secure  a  perfectly  uniform  rate 
of  smokiDg  and  a  perfect  cone  of  ash,  this  apparatus  was  devised 
by  Prof.  S.  L.  Penfield,  of  the  Sheffield  Scientific  School,  at  oar 
reqneat.     It  has  proved  to  be  perfectly  adapted  to  onr  needs. 


The  lighted  cigar  is  set  upright  in  the  glass  holder  a,  a  tube 
which  passes  through  a  rubber  stopper  b,  nearly  to  the  bottom  of 
tbe  flask  e  of  about  200  com.  capacity,  which  contains  water 
through  whioh  the  smoke  is  drawn.  The  flask  c  ia  connected 
with  the  other  parts  of  tbe  apparatus  by  the  tube  d,  an  arm  of 
which  e  dips  very  slightly  below  the  surface  of  mercury  ood- 
tuned  ID  the  beaker  /.    The  other  arm  of  the  tube  d,  coaneots 
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With  the  glass  aspirator  g.  This  consists  of  a  cylinder  of  glassr 
narrow  at  the  top  aod  closed  by  a  rubber  stopper  h.  Through 
the  stopper  passes  the  tube  t  connected  with  a  Mariotte  bottle. 
By  means  of  a  stop-cock,  water  may  be  made  to  flow  into  g 
through  1  at  a  perfectly  uniform  rate.  The  lower  stopper  of  g 
carries  the  syphon  j,  the  abort  arm  of  whioh  has  a  much  larger 
diameter  than  the  long  arm.  The  aspirator  g  is  held  in  vertical 
position  by  a  clamp  and  f  and  c  rest  on  a  block  of  wood.  The 
operation  of  the  apparatus  is  as  followa  :  The  whole  being  con- 
nected as  in  the  figure,  the  cigar  is  lighted  and  tightly  inserted  in 
a.  To  insure  a  good  draught  a  hole  may  be  made  from  the  bntt 
of  the  cigar  for  a  third  of  its  length  with  a  knitting  needle  be- 
fore lighting.  A  slow  sli'eam  of  water  is  then  allowed  to  run  in 
at  i.  While  g  is  filling,  air  is  forced  out  through  e  in /and  there 
is  no  current  through  the  cigar. 

As  soon  as  g  fills  to  the  level  of  the  bend  in  the  syphon  j,  the 
syphon  operates  and  quickly  draws  off  all  the  water  in  g,  thereby 
making  in  the  tube  (/strong  suction  which  is  transmitted  to  the 
cigar;  that  is,  the  automatic  smoker  takes  a  long  drawn  "pull" 
at  the  cigar.  As  soon  as  g  is  emptied,  the  syphon  stops  running, 
the  reservoir  fills  again  and  then  takes  another  pufi  at  the  cigar 
as  before.  This  is  allowed  to  go  on  till  the  cone  of  ash  on  the 
cigar  is  sufficient  for  the  purpose.  Then  the  cigar  is  carefully 
removed  and  mounted  for  inspection  and  a  new  one  substituted. 

Nothing  need  here  be  added  to  the  notes  on  the  appearance  of 
the  wrapper  ashes  as  given  on  page  14. 

The  test  being  made  only  on  a  single  leaf  is  not  entirely  satis- 
factory, though  the  leaf  was  chosen  with  care. 

When  the  tobacco  has  been  fermented  n  number  of  cigars 
wrapped  with  the  leaves  of  the  several  plots  will  be  I'eserved  for 
this  smoking  test,  which  will  then  conclusively  determine  their 
burning  quality  as  wrappers. 


The  Jddghkmt  of  the  Tobacco  Expkbts. 

It  mnst  be  distinctly  understood  that  this  jndgment  is  ^ven  on  tbe 
^p«arance  of  tbe  unfennented  leAves,  and  it  is  expressly  stated  by  the 
experts  to  be  in  no  sense  a  final  judgment  on  tbe  quality  of  tbe  crop. 

The  relative  value  of  tbe  tobacco  from  the  several  plots  is  liable  to 
very  great  changes  daring  the  fermentation  which  no  one  con  appreciate 
or  estimate  from  an  examination  of  tbe  tobacco  before  it  bos  been  caaed- 
aod  fermented. 
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Too  great  empbuis  caiiaot  be  laid  on  this,  and  it  is  particnlarlj 
requested  that  if  the  experts'  jodgment  is  copied  or  republished,  this 
preliminaij  statement  may  always  appear  with  it. 

The  crop  hae  been  perfectly  cared  for  and  U  ia  excellent  condi- 
tion. It  would  probably  sell  for  thirty  centB  a  poand  right 
tbroagh. 

All  thiogB  considered  from  present  appearanceB  (December, 
1692),  the  following  are  the  best  crops  in  the  lot,  the  very  best 
being  placed  at  the  head  of  the  list  and  the  others  following  in 
order  of  excellence.  There  is  very  little  to  choose  between  the 
last  of  them. 

Tub  Bbttbr  Tobaccos. 


2640  Castor  Pomace. 
I  leOO  Cotton  Hull  Ashes. 

440  Nitrate  ol  Soda.* 

G 

F 

laoa  Cotton  Seed  Meal, 
N  620  High  Grade  Sulphate  o(  PoUsh. 

360  Cooper's  Booe,  300  Lime. 
ISOO  CotloD  Seed  Ueal. 
K  1220  Double  Manure  Salt. 

360  Cooper'8  Bone. 
leOO  ColtoD  Seed  Meal. 
0  5S0  Carbonate  of  Potash. 

360  Cooper's  Booe. 

Trb  Foobbr  Tobaccos. 
The  poorest  is  placed  at  the  bead  of  tbe«liBt  and  the  others 
follow,  each  being  better  than  those  above  it  in  the  list. 

From  Plat  Ferttllicd  wltli 

601  Lime. 
V  GOl  Mapea' Starter. 

2601  Uapes'  Tobacco  Fertilizer  with  Eitra  Potash. 
„  2000  Cotton  Seed  Meal. 

1500  Cotton  Hull  Ashes. 
*  Ons-half  at  Qrst  cultivation,  one-half  at  second  cultivatioD. 
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Q 


p  160  Nitrate  of  Polasti. 

600  Cooper's  Bone. 
„  900  Ellsworth's  Starter. 

2700  Bllsworth'a  FoundatioD. 
H  2000  Bonrker's  Tobacco  Manure. 


y  has  the  poorest  burn  of  any.  P  barns  rather  black.  L  has 
a  very  little  white  vein,  otherwise  K  and  L  are  equal  in  value. 
There  is  very  little  if  any  difference  in  quality  between  H  and  D. 

There  is  not  a  quarter  of  a  cent  a  pound  difference  in  the  value 
of  the  other  crops  not  speoially  named  here  and  it  muet  be  remem- 
bered that  the  last  crops  named  in  both  lists  are  not  so  very  far 
apart  in  quality. 


Ceix>bine  in  the  Tobacco  Fertilizer  and  in  the  Crop. 

Why  certain  crops  or  leaves  of  tobacco  burn  well  and  others 
bnm  badly  is  not  fully  understood.  It  is  likely  that  fat  and  pro- 
teids  as  well  as  the  salts  of  mineral  and  organic  acids  have  a 
decided  influence  on  the  burning  qnality. 

But  it  has  been  demonstrated  that  tobacco  which  contains  large 
quantities  of  chlorides  does  not  burn  well,  CBpecially  when  the 
quantity  of  potash  present  is  small.  2f  essler  found*  from  examina- 
tion of  46  samples  of  tobacco  grown  in  difierent  parts  of  Baden 
on  soils  of  diverse  character,  that  the  more  potash  and  the  less 
chlorine  a  leaf  contains,  the  longer  it  will  continue  to  glow  when 
lighted.  The  higher  the  per  cent,  of  potash  the  more  chlorine  may 
be  present  withont  seriously  afiecting  the  burn  of  the  leaf.  A 
Sumatra  leaf  for  instance  with  .64-78  per  cent,  of  chlorine  and 
5  per  cent,  of  potash  burned  very  well,  while  a  Baden  tobacco 
with  .4  per  cent,  chorine  and  only  3  per  cent,  of  potash  burned 
badly.  On  the  other  hand  the  less  chlorine  there  is  in  the  leaf, 
the  less  potash  is  necessary  to  secure  a  good  burning  quality. 
He  concludes  that  no  tobacco  burns  well  which  has  less  than  2.5 
per  cent,  potash  if  there  is  with  it  more  than  .4  per  cent,  chlorine. 

It  is  therefore  of  interest  to  determine  the  quantities  of  chlorine 
applied  in  the  formulas  given  on  pages  6  and  7,  as  well  as  the 
quantities  of  potash  and  chlorine  in  the  crops. 
■Landw.  Veraucha.St,  il,  101. 
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Below  are  given  approximately  the  qnantities  of  chlorine  ap- 
plied per  acre  id  the  fonnulaa.  The  plots  not  namecl  received 
rery  little  if  any  chlorine. 


Qotntltr  ol  Cblarlne 

Flat.  *ppllad  i»r  lert. 

I      1.3  ponndB. 

J     1.3      " 

K    33.0      " 

L     22.0      " 

Q     90.6      " 


QUDtltji  or  CtalDriB* 
applied  p«t  acre. 

..        73.3    pODDdS. 


The  percentages  of  phoephoric  acid,  potash  and  chlorine  in  the 
pole-cured  (nnfermente  d)  long  wrappers  and  short  wrappers  were 
as  follows : 


Inspection  of  these  figures  with  those  given  on  page  li  shows: 

lat.  Tfiat  of  the  tobaccos  from  the  oine  plots  to  which  any 

conmderable  quantity  of  chlorine  had  been  applied,  viz:  E,  L,  Q, 

R,  S,  F,  V,  W,  X,  six,  viz:  S,  U,  Q,  V,  W,  K,  had  over  a  quarter 
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of  a  per  cent,  chlorine  in  the  wrappers  and  more  thiui  any  others, 
and  only  two  out  of  the  nine  had  the  average  capacity  of  holding 
five,  viz :  L  and  R. 

2nd.  Five  lots  of  tobacco  on  the  other  hand,  viz:  T,  M,  N,  E,  A, 
to  which  no  chloride  had  been  applied  and  none  of  which  con- 
tained over  a  quarter  of  a  per  cent,  chlorine,  had  less  than  the 
averse  capacity  for  holding  fire. 

It  is  not  certain  that  any  of  these  tobaccos  have  enongh 
chlorine  in  them  to  seriously  damage  their  burning  quality,  and 
after  fermentation  has  altered  the  nature  of  the  organic  material 
of  the  leaf  the  relative  burning  quality  may  be  considerably 
changed. 

A  certain  small  quantity  of  chlorine  is  absolutely  necessary  to 
the  normal  development  of  the  plant,  but  growers  do  well  to 
avoid  applying  It  in  other  than  very  small  quantities. 

FORMULAS  FOR  TOBACCO. 

The  investigations  made  by  the  Director  of  this  Station  in 
1872,.  as  ctiemist  ol  the  State  Board  of  Agriculture  and  those 
made  since  then  in  this  Station  have  shown  with  sufficient  ac- 
curacy what  ingredients  and  how  much  of  each  are  taken  from 
the  soil  by  a  crop  of  wrapper-leaf  tobacco  as  it  is  grown  in  this 
state. 

Eight  thousand  tobacco  planu  set  on  an  acre  of  land  yield  on 
the  average  18T5  pounds  of  pole-cured  leaves  or  1400  pounds  of 
water-free  leaf  and  3200  pounds  of  pole-cured  stalks,  or  about 
1300  pounds  of  water-free  stalks. 

By  this  crop  there  are  withdrawn  from  the  soil  per  acre  the 
following  quantities  (pounds)  of  nitrogen  and  mineral  matters : 

Id  the  Leaf.    In  the  Btnlki.      ToMl. 

Nitrogen _.  65  32  97 

Fhospboric  Acid 8  fl  16 

Potash 89  49  138 

Sods 4  3  7 

Lime 8!  13  94 

llognesia 25  5  30 

Sulphuric  Add 16  6  31 

Chlorine 5  6  11 

The  crop  takes  relatively  large  quantities  of  nitrogen,  (100 
pounds),  potash,  (140  pounds),  and  lime,  (100  pounds),  and  very 
little  phosphoric  acid,  (10  pounds). 
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On  pages  0  and  7  are  a  number  of  formulas  approved  hj 
tobacco  growers  and  by  mannfacturerB. 

Among  these  may  be  placed  A,  B,  C,  E,  F,  G,  and  ihoae  from 
Q  on  through  the  list.  Below  are  given  the  number  of  pounds 
of  oitrc^D,  phosphoric  acid  and  potash  removed  from  an  acre  by 
the  crop  and  the  mazimnm  and  minimnm  quantities  supplied  in 
these  variooB  formulas. 

KfioaTedbr  Crop,      Sapptledln  lie  jrormoUi. 

Kitrogeo 100  99—346 

Phospboric  Acid IS  160— 6Sl 

Potash 140  168—643 

The  minimnm  quantity  of  phosphoric  acid  in  any  of  these 
formulas  is  probably  much  larger  than  is  necexsary,  the  minimum 
quantities  of  nitrogen  and  potash  are  probably  rather  too  small 
but  the  maximum  quantities  of  each  ingredient  are  prodigally 
wasteful  if  applied  year  aft^r  year. 

Their  use  the  first  year  might  be  justified  because  the  land  was 
new  and  bad  received  no  manure  in  maoy  years,  and  of  course 
much  of  the  fertilizer  applied  wonld  not  be  reached  by  the  roots 
of  the  first  crop,  but  would  remain  as  a  sort  of  "  working  capi- 
tal "  for  future  crops.  Most  of  the  excess  of  potash  and  phos- 
phoric acid  will  be  held  by  the  soil  till  taken  up  by  plants,  while 
the  nitrogen  is  likely  to  suSer  loss  by  leaching,  particularly  m 
very  light  "  tobacco  "  soils. 

Bat  it  is  certainly  irrational  to  continue  the  heaviest  applica- 
tions year  after  year  except  Xi?r  purposes  of  experiment. 

It  is  likely  also  that  many  growers  in  (heir  anxiety  to  secure 
light  color  and  good  burning  quality  regularly  use  a  good  deal 
more  jiotash  and  phosphoric  acid  than  is  necessary,  thus  increas- 
ing by  $10  to  t30  per  acre  the  cost  of  raising  the  crop.  To  illus- 
trate: 

A  favorite  formula  in  the  Connecticut  River  valley,  which  has 
given  very  satisfactory  results  for  the  last  six  years,  both  as 
regards  total  yield,  and  also  color  and  buroing  quality  of  wrap- 
pers is  2,000  pounds  of  cotton  seed  meal  and  1,500  pounds  of  cot- 
ton hnll  ashes  per  acre.  2,600  pounds  of  castor  pomace  are  pre- 
ferred by  some  to  the  cotton  seed  meal. 

As  is  Been  on  page  6,  opposite  plot  B,  this  formula  provided  1 40 
pounds  of  nitrogen,  165  of  phosphoric  acid  and  350  of  potash. 
It  contains  in  round  numbers  40  pounds  of  nitrogen,  145  pounds 
of  phosphoric  acid  and  210  pounds  of  potash  in  excess  of  the 
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quantity  actually  removed  by  the  crop.  ConBidering  that  all  the 
fertilizer  wbich  is  applied  caDnot  come  withiu  reach  of  the  plant 
TootB  in  the  same  season,  that  a  certain  eKcess  in  the  Boil  is  prob- 
ably favorable  to  a  rapid  absorption  by  the  roots  of  plants,  and 
that  nitrogen  is  specially  liable  to  lose  by  leaching  on  the  very 
light  soils  which  are  chiefly  used  for  tobacco,  the  excess  of  nitro- 
gen in  the  formnla  is  surely  not  wastefnl.  Bnt  nnless  excessive 
applications  of  phosphoric  acid  and  potash  have  some  beneficial 
action  on  color,  burning  quality  or  ripening  of  the  leaf,  it  mnstbe 
irrational  to  apply  year  after  year  ten  times  as  mach  phosphoric 
acid  and  two  and  ahalf  times  as  much  potash  as  the  crop  requires. 

Whether  an  excess  of  phosphoric  acid  in  the  soil  hastens  the 
ripening  of  tobacco  aa  it  does  of  some  other  crops,  sugar  beets  for 
instance,  is  not  known.  Neesler's  observations  go  to  show  that 
the  more  phosphoric  acid  there  is  in  the  soil,  the  more  is  taken  up 
by  the  tobacco  plant  and  that  a  high  percentage  of  phosphoric 
acid  in  the  plant  is  likely  to  prevent  the  wrapper  from  giving  a 
white  ash. 

Whetherany  unfavorable  action  is  to  be  anticipated  from  ex- 
cess of  potash  in  the  soil  is  not  known  and  perhaps  is  not  likely. 
The  more  potash  there  is  in  the  tobacco  the  larger  the  quantity  of 
chlorine  which  may  be  in  it  without  injury  to  burning  quality,  and 
possibly  an  excess  of  potash  may  present  injury  tbat  would  other- 
wise be  done  by  a  great  excess  of  phosphoric  acid. 

ItTvouldbe  desirable  in  anycasu  to  try  lessening  the  expense 
of  growing  the  crop  by  diminishing  the  quantity  of  cotton  hnll 
ashes  used  and  noting  whether  there  was  any  deterioration  in 
quality.  For  the  formula  above  given  might  be  substituted  for 
instance  2,000  pounds  cotton  seed  meal  and  800  pounds  of  cotton 
bull  ashes  which  would  supply  about  13H  pounds  nitrogen,  119  of 
phosphoric  acid  and  201  of  potash. 

If  2,640  pounds  of  castor  pomace  were  used  instead  of  the  cot- 
ton seed  meal,  it  would  supply  with  the  ashes,  11  pounds  less 
phosphoric  acid  and  T  pounds  lees  potash  than  the  above  formula- 

But  it  is  likely  that  the  supply  of  cotton  hull  ashes  will  be  in" 
sufficient  this  year  to  meet  the  demands  of  the  growers.  If  so, 
economy  in  the  use  of  potash  and  phosphates  will  be  more  than 
ever  desirable. 

Three  hundred  and  fifty  pounds  of  high  grade  sulphate  of 
potash,  or  650  pounds  of  double  sulphate  of  potash  and  mi^nesia, 
mixed  with  2,000  pounds  of  cotton  seed  meal,  or  2,550  pounds  ol 
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castor  pomace,  or  2,600  pouods  of  linseed  meal,  old  process — 
vhicb  we  are  informed  is  to  be  introdnced  as  a  tobacco  feitilieer 
the  coming  season, — will  supply  about  140  pounds  of  nitrogen, 
48  to  56  pounds  of  phosphoric  acid  and  200  pounds  of  potash  at 
a  cost  of  from  $36  to  t43  per  acre.  Many  growers  in  the  Con- 
necticut Valley  would  prefer  to  add  to  this,  200  to  300  pounds  of 
lime  to  the  acre,  both  to  supply  lime  to  the  crop  and  also  to  main- 
tain a  mild  alkaline  reaction  iu  the  soil  favorable  to  the  decay  and 
oxidation  of  nitrogenous  organic  matters.  Id  the  limestone  soils 
of  the  Uousatonio  Valley  this  would  probably  be  of  noadvantage. 

The  ConneotiODt  Tobacco  Experiment  Co.,  plans  to  try  several 
of  these  formulas  this  season,  but  it  is  of  great  importance  that 
the  experiments  made  in  Poquonock  should  be  repeated  on  soils 
of  different  character,  the  "  meadow  land  *'  of  that  vicinity  for 
instance,  the  different  soils  of  the  east  bank  of  the  Connecticut 
River  and  also  in  the  Housatonic  Valley.  It  is  very  well  known 
that  a  system  of  fertilizing  or  manuring  tobacco  very  suitable  for 
one  soil  is  much  less  suited  to  many  other  soils. 

In  the  following  table  are  given  the  average  quantities  of  nitro- 
gen, phosphoric  acid,  potash  and  chlorine  contained  in  one  hun- 
dred pounds  of  the  materials  most  used  in  tobacco  fertilizers  in 
this  State  as  determined  by  analyses  made  at  this  Station  during 
the  last  six  years: 

AvKstas  Composition  or  Ferth-izers  used  ok  Tobacco. 

No.  ol       . Poona* periOO, , 

AiulTMi.  Hlirosen,  Fhoiphonc  Add.  PotMb.  Cblortns. 

Kitrate  o[  Soda , 13  16.02           37 

Sulphate  at  Ammoaia U  20.41            

CottoD  Seed  Meal 3S  6.80  3.60  1.10 

Castor  Pomace 13  5.40  1.90  1.10 

New  Process  LiD«eed   Meal &,31  2.17  1.64 

Diaeolred  Bone  Black 19          17.05            

Ground  Bone 4.00  23.00            

Double  Sulphate  of  Potash  and 

Uagnesia 15          .,..  26.1          1.8 

High  Grade  Sulphate  of  Potanh.           3         51.4 

Donble  Carbonate  of  Potash  and 

Uagneaiat 1  18.1         .15 

Wood  Ashes,  nnleached 36  B.31  1.46            

Cotton  Hull  Ashes 106          9.60  23.90 

Tobaoco  Steme 4  1.91  .69  1,70          • 

Tobacco  Stalks .87  .24  1.6G       .2ft 

Uorae  Manure  (with  litter) 3  .55  .43  .68         .07 

Cow  Manure 3  .54  .30  .43       .08 

•  Not  delennined.  )  See  page  34. 

UiQiizsJByGoOgie 


28       CONNECTICUT   EXPERIMKKT  STATION,   HKPOKT  1892. 

S«e  also  analyses  of  the  brands  of  raaDufactured  Tobacco  Ma- 
nures given  on  pages  98  to  100  of  this  Report. 

By  maltiplying  the  number  of  hundred  pounds  of  fertilizer  used 
per  acre  by  the  figures  above  giveo,  may  be  approximately  calcu- 
lated how  much  of  the  three  elements  of  plant  food  is  applied. 
Thus  if  300  pounds  of  nitrate  of  soda  is  osed  per  acre,  the  quan- 
tity of  nitrogen  applied  is  (3  X  16.02),  48.06  pounds. 


CHEMICAL     CHANGES    IN    TOBACCO    DURING    FER- 
MENTATION. 

In  December,  1891,  three  lots  of  tobacco  were  selected  at  the 
warehouse  of  Mr.  A.  C.  Sternberg  of  Hartford,  as  follows  :  The 
lots  were  taken  from  a  pote-cured  crop  raised  with  cotton  seed 
meal  and  cotton  hull  ashes  as  a  fertilizer. 

Lot  A  was  of  upper  leaves,  cut  of  course  when  not  fully  ripe. 
From  a  pile  ready  for  casing,  two  leaves  were  selected  at  a  time, 
as  nearly  alike  in  color,  size  and  texture  as  possible  and  put  in 
two  separate  piles.  Each  pile  contained  15  leaves  which  were 
tied  in  five  "hands,"  The  weight  of  the  two  piles  was  pre- 
cisely alike,  1  pound  l^  ounces  eaph.  The  hands  from  one  pile 
were  securely  wrapped  in  oiled  pa|)er  and  brought  to  the  labora- 
tory where  they  were  immediately  analyzed,  the  others  suitably 
labeled,  were  given  to  Mr,  Sternberg  who  cased  them  down  with 
other  tobacco  to  be  fermented.  Lot  B  was  selected  in  the  way 
just  described,  from  the  "  short  seconds,"  the  lower  leaves  on  the 
stalks  and  therefore  a  little  over-ripe  when  harvested.  Each  pile, 
precisely  alike  in  weight,  1  pound,  9  ounces,  contained  17S  leaves, 
and  was  tied  in  seven  hands.  The  hands  from  one  were  immedi- 
ately analyzed,  those  from  the  other  were  cased  down.  Lot  C 
was  of  "  First  Wrapi)ers,"  the  best  leaves  on  the  stalk,  cut  at  the 
proper  time.  Each  pile  contained  140  leaves,  weighed  2  ponnds, 
Ij  ounces,  and  was  tied  in  seven  hands.  The  one  sample  was 
immediately  analyzed,  the  other  was  cased  down.  Of  this  sam- 
ple only  a  portion  was  taken  for  drying  and  analysis. 

In  the  latter  part  of  August,  1892,  Mr.  Sternberg  opened  the 
fermented,  "sweated,"  tobacco  and  immediately  sent  to  the 
Station  the  three  samples,  very  carefully  packed,  to  avoid  any 
loss  of  moisture.     The  samples  were  at  once  dried  and  analyzed. 
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TheconditioD  of  the  tobacco  when  analyzed  in' shown  in  the 
following  table: 


menKd 

menuKI. 

oenlaa.  n 

eniea. 

nf  Diea.  menwa. 

Number  ol  leavea  in  sample 

7G 

75  1 

175 

175 

60'        6<y 

Weight  of  the  leaves,  (grama) 

60! 

Sumber  of  leaveB  in  one  pound.. 
Pef  cent  of  water  in  the  leaf  ee . . 

81 

23.G 

97.4 

31.1,1 

The  chemical  analysea  of  the  leaves  are  given  in  detail  below  : 


Akaltbes  op  Febhbntbd  i 


>  TJhfbkukhted  Leaves. 


Water 

ABh« 

NicotiDe . 

Nitrio  Acid  (N.O.) 

Ammonia  (NH,) 

Other  Nitrogenous  mattersf  ... 

Fiber  

Starch ... 

Other  Nitrogeo-tree  Extract... 
Ether  Extract. 


23.60  i 

23.40 

27.40 

21.10 

27.60; 

24.90 

14.89' 

15.27 

22.85 

25.25 

15.84 

16.23 

2.60' 

1.79 

.77 

.GO 

1.26' 

1.14 

1.89 

1.97 

2.3B 

3.B91 

3.3G 

.67 

.71 

.16 

.47 

13.19 

13.31 

6.69 

11  ail 

11.62 

7.90 

8.78 

8.95 

9.921 

10,43 

3.20 

3.36 

2.62 

3.01 

2  89' 

3,08 

29.39 1 

37.99 

26.28 

28.36 

25S2| 

26.SK 

3,87' 

3.42 

2.9G 

3.04 

2,84; 

3,91 

100.00 

100.00 

100.00 

lOO.OOi 

100.00 

100.00 

From  the  data  obtained  bas  been  calculated  the  number  of 
pounds  of  each  iDgredlent  of  the  leaves  in  one  thousand  pounds  of 
the  answeated  tobacco,  and  also  how  many  pounds  of  each  in- 
gredient were  left  after  fermentation.  The  differences  should  rep- 
resent the  losses  incurred  during  the  process. 

*  Free  from  carbonic  acid  and  carboD. 

f  Sitrogen  other  than  that  of  nicotine,  nitric  add  and 
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HP, 

ler  Lem 

Btu) 

t  g^coad.. 

II          i. 

r.. 

L 

^ 

i  . 

i 

§ 

=s 

fig    . 

i°   1 

E 

IJ 

-I 

1  ■ 

1 

£3      . 

H 

I! 

5S 

5" 

!^  I 

i' 

sp  i 

a" 

1^      ; 

s^ 

r 

i' 

Water 

239.9! 

2ii.e; 

:s.<l 

274.0 

184.6 

BS.4J 

276.UI 

226.2 

48.1 

Dry  Matter 

TSG-Oj 

691.3 

73.8; 

726.0 

692.0, 

34.0 

725.0 

683,1 

41.9 

Aei 

148.9. 

138.1, 

10.8 

228.6 

221.6 

7.1 1 

168.3 

147.6 

10.» 

Hlootine         

25.0: 
18.6! 

16.2: 

8.8 
.9 

7.7 

23.7 

4.41 

24.8' 

3.3 
tl.ll 

12.E. 
26.9- 

10.B 
21.3 

2,0 

Nitric  Aoid  (N,0,) 

4.E 

Ammonia  (NH.) 

6.7; 

e.5' 

.2 

1.6: 

1.4 

3.3 

4.3 

tl,0 

121.u; 

120.1] 

.9 

67.6! 

59.7 

rs 

113.1 

105,6 

7.S 

Bber 

79.!  1 

79.&! 

78.9i 

78.6 

99.0, 

94.8 

4,J 

Starch 

31.9: 

30.3! 

"Vs! 

27.6 

26.3 

lis. 

28.9' 

28.0 

.» 

Other  Nitrotten-free  Extract.. 

29.621 

362.0 

«.2' 

260.6 

248.6, 

12.0; 

256,6 

244.5 

11,1 

Ether  Eitract 

-.^Sl'l 

30.9 

7.8 

29.7 

26.7' 

3.0! 

28.4 

26.6 

1.1 

Total  loss  by  Fermentation. — The  Upper  Leaves.Short  Seconds 
and  First  Wrappers  lost  respectively,  by  fermentatioD,  9.T,  12.3 
and  9.1  per  cent,  of  tbeir  total  weight. 

But  while  thre&-fourths  of  the  loss  in  the  case  of  the  Short 
Seconds  consisted  of  water,  in  the  case  of  the  Upper  Leaves 
almost  three-fourths  of  the  loss  was  of  dry  matter.  The  First 
Wrappers  lost  a  little  less  dry  matter  than  water. 

Ingredients  oft?ie  Leaf  affected  by  Fermentation. — The  quanti- 
ties of  nitric  acid,  ammonia,  fiber  and  starch  contained  in  the 
leaves  are  abont  the  same  after  fermentation  as  before. 

It  will  be  noticed  that  there  is  an  apparent  lose  of  ash  or 
mineral  matter  in  each  case.  This  cannot  possibly  be  due  to 
changes  induced  by  fermentation  bnt  can  only  be  explained  by 
errors  in  weighing  or  aaalyaia  against  which  every  precaution 
was  exercised,  or  by  the  handling  of  the  leaves  by  the  persons 
who  cased  it  down.  Tobacco  is  usually  shaken  out  very  vigor- 
ously as  it  is  cased  to  make  the  leaves  smooth,  and  in  this  way 
adhering  sand  may  be  easily  shaken  out.  This  latter  explanation 
is  the  moBt  probable. 

Aside  from  this,  the  chief  loss  of  dry  matter  has  been  in  nicotine, 
albuminoids  and  amide  bodies,  nitrogen-free  extract  and  to  a 
much  less  extent,  ether  extract. 

'Nitrogen  other  than  that  of  nicotioe,  Ditric  aoid  and  ammoDia,  multiplied  by  6}. 
f  Apparent  c^ain  / 
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Thus  th«  Upper  LeaveB  lost  more  than  a  third  of  their  nicotine, 
the  Short  Seoonds  somewhat  less  than  half  and  tlie  First  Wrappers 
lees  than  one-siztb  of  it. 

The  Upper  Leaves  in  which  fermentation  was  evidently  the 
most  active  lost  more  than  one-seventh  of  their  nitrogen-free  ex- 
tract and  one-fifth  of  their  ether  extract. 

The  First  Wrappers  claim  special  notice  as  they  make  up  a 
large  part  and  the  most  valuable  part  of  any  good  crop. 

The  fermenUtion  in  this  ease  destroyed  only  5.S  per  cent,  of 
their  dry  matter.  They  lost  bnt  a  little  oiootine,  and  aside 
from  the  ash  the  chief  losses  were  of  nitrogenons  matters  other 
than  Dicotioe  and  of  nitrogen-free  extract  which  inolndes  the 
"  gara  "  of  tobacco. 

Further  experiments  made  on  a  much  larger  scale  are  desirable 
to  accurately  ascertain  the  nature  of  the  fermentation  and  the 
possibility  of  regulating  it  to  suit  the  special  requirements  of  the 
leaf. 


ANALYSES  OF  TOBACCO  STALKS  WHEN   CUT  AND 
AFTER  CURING. 

Id  the  summer  of  1891,  three  samples  of  stalks  were  taken  by 
Mr.  Winton  from  the  standing  crop  of  Mr.  H.  H.  Austin  ofSuf- 
field. 

On  August  22,  three  lots  of  four  plants  each  were  selected  with 
care  to  secure  those  that  were  uniform  in  size  and  leaf  develop- 
ment. 

The  plants  of  one  lot,  A,  were  cut  at  that  time,  the  leaves  were 
at  once  stripped  ofi  and  the  stalks  ader  weighing  were  dried  at 
50°  C.  for  analysis.  At  this  time  the  lower  leaves  were  ripe,  but 
the  whole  plant  was  unripe  and  not  ready  to  cut  for  curing  on 
the  stalks. 

On  September  7,  a  second  lot,  D,  was  cut,  stripped,  weighed 
and  farther  treated  like  A.  The  plants  were  fully  ripe  and  ready 
to  harvest. 

Od  the  same  date  a  third  lot,  C,  was  cut,  labeled  and  hung  in 
Mr.  Austin's  curing  barn  with  the  leaves  still  on  it  to  cure  with 
the  rest  of  the  crop.  On  October  16,  the  leaves  were  stripped  ofi 
and  the  cured  stalks  were  weighed,  dried  and  analyzed  like  the 
others. 
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Following  are  tbe  analytical  daia  which  arc  discnssecl  further 
on  : 

An*ltbbs  of  Tobacco  Stalks. 


SupplB  mukHl, 
Dale  of  culdDg. 
Weight  when  atripped, 


Fre*b.  I    Free.  ; 


Water I 

Pure  Ash j 

Sand  and  SoU .-; 

Nicotine--- ., 

Nitric   Acid  (N,0,) ; 

Other  Nitrt^nous  mattera-f 

Fiber  

Starch 

DeitrOBe  or  copp«r-redudi^  bodies 
Other  NitrogeQ-free  Extract...  - 
Ether  Kitract ! 


61.62 

2.87; 

7.46 

■4 

.36 

.73; 

1.92 

e.37| 

16.69 

U.23i 

3S.9B 

4.9e; 

12.91 

.25' 

B.eOj 

22.15 

-33 

.a? 

lOO.OQl  100,00  I  100.01 


The  complete  analyses  of  the  pure  ash  are  as  follows : 


i  FuRB  Abb  of  Tobacco  Stalks. 


Silica 

Oiide  of  Iron  and  Alumina.. 

Magnesia 

Potash 

Soda 

Sulphuric  Add 

Phosphoric  Add 

Chlorine 


Cnte«pt.1, 
■nd  CnniL 


Oxjgen  equiyalent  to  chlorine... 
Per  cent,  ot  pure  aah  in  water-free 


From  these  data  have  been  oalcalated  how  many  ponods  of  the 
several  ingredients  were  contained  in  the  stalks  from  an  acre  of 
tobacco  or  8000  plants  and  tho  results  are  here  given  : 

"  Pote.oured. 

f  Nitrt^D  (other  thao  that  of  nicotine  and  nitric  add)  multiplied  bj  6.SG. 
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UnrliK.*     '  Ripe.'  '    Cured  llVlOct.  It. 

Totat  weiglitperacre..., 9J37  9150  SiSC 

Water 8169.0  8iS2.0  2 1  IB.O 

Dry  matler 12T9.0  1328.0  1323.0 

Starch 147.0  lao.O  nt.o 

Deilrose - 38.0  36,0  8.7 

Nicotili» 6.6  S.C  ? 

T»UI  mirtcH ».t  U.t  11.8 

PhMphtrIt  kM- a.&  S.8  T.f 

htMh 47.8  M.8  6I.T 

Soda 1.1  1.1  .9 

LliDe 11.9  16.4  U.T 

Magnesia 5.6  6.8  6.9 

OiideoflroQ  and  dliimiQa..  1.2  1.3  .7 

Sulphuric  Acid 6.8  6.3  7.4 

Chlorine 5.6  6.6  8.8 

These  fifrures  show  a  slight  gain  by  the  stalk  in  almost  every 
iDgredieot  in  the  period  of  growth  between  August  22  and  Sep- 
tember 7. 

If  the  different  samples  were  exactly  alike  when  cnt  there  would 
be  the  same  quantity  of  ash  ingredients  in  the  stalks  after  curing 
as  there  was  before,  for  none  of  them  are  volatile  or  could  be  dis- 
sipated by  fermentation.  We  find  that  they  are  practically  alike 
except  iathe  case  of  phosphoric  acid  and  potash  whiohare  present 
in  aonuewhat  larger  quantity  ia  the  cured  than  in  the  unoured 
stalks. 

It  is  quite  possible  that  nitrogen  might  be  lost  in  the  pole  cur- 
ing, but  that  the  plants  should  acquire  nitrogen  is  not  conceivable ; 
yet  the  cured  stalks  show  10  pounds  more,  per  acre,  than  the  un- 
cnred.  This  is  to  be  explained  by  inequality  in  the  samples  which 
were  drawn,  unless  indeed  there  has  been,  as  some  claim  is  possible, 
a  transference  of  nitrogen  (and  to  a  less  extent  of  phosphoric  acid 
and  potash)  from  the  leaves  to  the  stalk,  during  the  curing  process. 

In  curing,  the  stalks  seem  to  have  lost  some  starch  by  fermenta- 
tion and  the  larger  part  of  the  sugar  which  they  originally  con- 
tained. 

The  analyses  are  principally  interesting  as  showing  the  weight 
of  Ibe  stalks  and  also  the  plant  food  which  they  take  from  the 
land  while  growing  and  return  to  it  when  plowed  in. 

The  st&lks  on  an  acre  of  tobacco  containias  8,000  plants  weigh  at  the 
time  of  cnttiog  abont  9,500  pounds.  Of  this  obont  8,300  pounds  or  4  1-7 
tons  is  water,  whicb  has  to  be  handled  and  hauled  to  the  barns  and  bun; 
on  the  poles.    About  6,aoo  ponnds,  3  i-io  tons,  of  water  is  evaporated 
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in  curing;  uid  the  rest,  a  little  over  «  ton  af  water,  is  taken  down  and 
carried  back  to  the  Geld  in  the  cared  stalks. 

Averaging  the  data  here  given  with  other  data  collected  by  this  Sta- 
tion in  paat  years,  the  valuable  fertilizing  ingredients  in  the  stalks  from 
an  acre,  of  8,qoo  plants,  of  tobacco  is  as  follows  : 

FEsenuzaa  Iksbediento  tH  Stalks  [8,000]  from  xn  Acbb  of  Tobacco. 

Avenge  lliilmnni  MiDlmum 

Nltr^^n 33  42  33 

Phosphoric  Acid 8  15  6 

Potash 49  55            ■        51 

Soda 3  10  0.5 

Lime 13  15  8 

Magnesia 5  7  3 

Sulphuric  Acid 5  7  3 

Chlorine 6  11  trace 


A  NEW  POTASH  SALT  FOR  TOBACCO. 

The  Station  baa  received  from  the  Stassfurt  Syadicat,  for  use 
in  the  experiments  on  growing  tobacco,  one  ton  of  their  doable 
carbonate  of  potash  and  magoesia.  Thia  salt  has  lately  been  put 
OD  the  German  market  and  is  being  tested  by  the  tobacco  grow- 
ers of  Baden  and  Elsass. 

It  is  a  very  tine  powder,  dry  to  the  tonoh,  and  a  sample  drawn 
by  the  Station  agent  from  the  ton  lot  has  the  following  com- 
position : 

Potash 18.10 

Soda ).4S 

Lime 1.20 

Magoesia 19.27 

Oxide  ot  iron  and  alumina 2.34 

Chlorine IS 

Carbonic  arid .., , 32,5S 

Water,  mostly  combined 26.]  2 

100  22 
The  composition  of  this  article  may  also  be   represented    as 
follows : 

HydrouH  Carbon* W  of  Potash 31. T4 

Hydrous  Carbonate  of  Magnesia 60.21 

Carbonate  of  Soda 2.32 

Carbonate  of  Lime 2.1* 

Chloride  of  Sodium 24 

Oxides  and  carbonates  of  iron 3.35 

iOOM 
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Tbe  qaanttty  of  chlonne  present  U  too  email  to  be  of  any  sig- 
Dificance  for  tobacco. 

This  material  contaios  five  or  six  per  cent,  leas  of  actual  potash 
than  cotton  hull  ashes  coDtain  on  the  averse,  bat  seems  to  be 
well  adapted  for  use  on  tobacco  in  place  as  either  cotton  hull  or 
wood  asbes. 
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REPORT  OF  THE  MYCOLOGIST. 
Wm.  C.  Sturgis. 

The  past  season  has  been  an  exceptionally  favorable  one  for  the 
farmer  and  frnit-grower  so  far  as  the  prevalence  of  fnngOQS  dis- 
eases IB  concerned.  The  prolonged  dry  weather  which  marked 
the  middle  of  Jane,  the  latter  |}art  of  July  and  of  August,  and 
the  first  half  oF  September,  was  most  unfavorable  to  the  develop- 
ment of  parasitic  fangi,  fruit  and  garden  crops  suffered  little  if  at 
all,  hence  the  work  of  the  raycological  department  was  largely 
confined  to  a  continnation  of  the  experiments  began  the  previona 
year. 

Tobacco. 

The  work  of  this  department  upon  tobacco  this  year  was  en- 
tirely of  a  preparatory  nature. 

As  outlined  in  the  Station  Report  for  1891,  it  was  intended  to 
try  the  value  of  artificial  heat  in  counieracling  unfavorable  at- 
mospheric conditions  during  the  process  of  curing,  resulting  in  the 
decay  known  as  "pole-sweat."  With  this  and  similar  ends  in 
view,  and  in  connection  with  tbe  newly  organized  Connecticnt 
Tobacco  Esperiment  Co.,  a  plot  of  land  was  secured  for  a  term  oi 
years  at  Poquonock,  and  steps  taken  for  an  extensive  series  of 
experiments  upon  the  fertilizing  of  tobacco  and  the  quality  of  the 
product  under  various  conditions  of  fertilization.  The  results  of 
these  experiments  have  already  been  published  by  the  Station. 
Meanwhile  a  curing-barn  built  upon  the  principles  of  ventilation 
suggested  in  the  Station  Report  for  1891,  was  erected  upon  the 
Company's  land.  The  amount  of  tobacco  planted  for  experimen- 
tal purposes  exceeded  that  originally  proposed,  so  that  it  became 
necessary  to  alter  the  plans  fii-st  made  and  make  the  barn  consid- 
erably larger.  The  present  structure  isQO  ft.  long  by  31  ft.  wide, 
and  measures  16  ft.  8  in.  from  siti  to  eaves.  Tbe  land  upon  which 
the  bam  is  built  slopes  slightly,  necessitating  brick  foundation 
piers  to  bring  tbe  sills  level.  The  studs  erected  on  the  sills  are  1& 
ft,  apart,  thus  providing  for  the  use  of  the  usual  fifteen-foot  poles 
running  the  length  of  the  bam,  the  ends  of  each  pole  resting  npoa 
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tie  heavy  giivlerB  which  conoect  Ihe  aluds  on  the  oppoBite  sides  of 
the  ham. 

The  lower  tier  of  poles  rests  on  girders  at  a  height  of  6  ft.  above 
the  floor,  the  two  upper  tier  spaces  are  each  5  ft.  4  in.  high.  This 
permits  of  one  tier  space  5  ft.  high  in  the  roof.  The  doors  occupy 
one  half  of  each  end  of  the  barn,  thus  allowing  for  a  driveway  IS 
ft.  6  in.  wide  ranning  the  full  length  of  the  barn. 

The  building  is  so  constructed  as  to  be  weather-proof  in  case  of 
need,  while  free  circulation  of  air  is  secured  by  horizontal  rows  of 
ventilators  opening  just  above  the  sills  and  opposite  each  tier  of 
poles.  These  ventilators  are  T  ft.  6  in.  long  by  I  ft.  wide  and  oc- 
cupy all  four  sides  of  the  barn  except  where  replaced  by  the  doors ; 
they  are  hinged  along  the  upper  edge  so  as  to  be  opened  or  closed 
at  will.  This  system  of  ventilalion  permits  of  a  free  access  of  air 
just  below  the  tips  of  each  tier  of  plants  as  they  hang  in  the  barn, 
and  precludes  all  possibility  of  damage  from  the  air  striking  the 
plants  directly  as  is  the  case  where  vertical  ventilators  are  used. 
To  assist  further  the  circulation  of  air,  especially  when  artificial 
heat  is  used  in  the  barn,  the  gables  are  each  provided  with  a  large 
swinging  ventilator  which  can  be  closed  when  necessary. 

The  total  cost  of  this  barn,  not  including  the  heating  apparatus, 
was  t65V.56. 

To  find  some  system  of  heating  the  barn  which  should  be  both 
cheap  and  easily  applicable  to  the  style  of  barn  at  present  in  use, 
was  a  matter  requiring  some  thought.  It  was  finally  decided  to 
use  seven  and  eight  inch  galvanized  iron  stove-piping  for  the  Sues, 
and  for  furnaces  very  simple  stoves  of  sheet-iron.  In  laying  the> 
flues  advantage  was  taken  of  the  slope  of  the  land.  The  furnaces, 
foar  in  number,  were  placed  along  the  lower  side  of  the  bam  on 
the  outside,  and  sunk  bo  that  the  smoke-flue  came  within  a  foot  of 
the  surface  of  the  ground.  The  flue  was  then  continued  within 
the  bam  until  it  reached  the  drive-way  where  it  was  sunk  a  few 
inches  below  the  surface  to  allow  of  planks  being  placed  over  it 
so  that  the  drive-way  conid  be  used  when  the  flues  were  in  posi- 
tion. The  accompanying  diagram  illustrates  the  ground-plan  of 
the  flue-systems. 
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A,  A,  represent  the  driveway ;  B,  B,  B,  B,  the  furnaces  ;  the 
portion  of  the  flues  marked  D  is  sunk  below  the  level  of  the  floor 
in  trenches  with  sloping  sides,  indicated  by  the  shaded  portion. 
The  whole  drive-way  can  be  covered  with  planks  which  are  easily 
removed  whenever  the  heat  from  the  flues  is  required.  The  cen- 
tral flues  of  each  system  issue  from  the  bam  at  C,  C  and  connect 
with  tile  chimneys  resting  upon  suitable  brick  foundations. 

It  will  be  noticed  that  this  plan  differs  from  that  previously 
suggested,  in  that  here  the  flues  run  across  the  barn  instead  ot 
lengthwise,  this  change  being  necessitated  by  the  greater  length 
of  the  bam.  Had  the  ground  been  level,  of  conrse  the  furnaces 
•would  have  been  sunk  deeper  so  as  to  allow  of  the  flue  being  laid 
onaslight  incline  sufficient  to  establish  a  draught,  and  yet  be 
below  the  surface  at  the  drive-way ;  but  as  the  ground  itself 
sloped  considerably  the  fines  could  be  a  foot  above  the  surface 
at  B,  rise  gradually  six  inches  in  twenty  feet,  and  yet  be  below 
the  surface  at  D. 

The  total  cost  of  the  fnraaces,  flues,  and  chimneys  amounted 
to  t84.37  including  labor;  and  with  proper  care,  especially  if  the 
flues  and  furnaces  are  painted,  the  whole  apparatus  would  last 
some  years. 

The  flues  were  tested,  and  were  found  to  be  amply  sufficient  to 
raise  the  temperature  of  the  air  in  the  barn  to  any  required  degree, 
and  to  establish  a  current  of  warm  air  passing  ott  through  the 
ventilators  in  the  eaves.  Whether  the  latter  will  be  sufficient  to 
prevent  an  accumulation  of  hot  air  in  the  upper  part  of  the  bam. 
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remains  to  be  seen.     It  may  still  be  Deceesary  to  provide  addi- 
Uooal  ventilation  in  the  roof. 

The  barn  was  completed  and  the  fluee  adjusted  August  26tb. 
The  tobacco  was  cut  and  hung  Atigaat  29th  and  30th.  On  Sep- 
tember 6th,  I3th  and  ]4tb,  there  were  heavy  showers,  but  with 
these  exceptions,  wntil  the  first  of  November  the  weather  was 
clear  and  cool  with  light  northwesterly  winds.  No  "  pole-sweat " 
was  to  be  found,  and  it  was  therefore  impossible  to  continue  the 
Study  of  the  organism  producing  the  decay.  It  is  possible  that 
another  season  will  present  an  opportunity  for  further  investiga- 
tion, and  for  experiments  in  preventing  "pole-sweat"  by  the  judi- 
cious ase  of  artificial  beat  at  critical  periods  of  the  caring  pro- 
cess. We  hare  at  least  devised  a  cheap  and  ready  method  of 
applying  heat,  and  one  easily  applicable  to  any  curing  barn. 

Potatoes. 

Through  the  kindness  of  Mr,  H.  M.  Yerrington  of  Norwich, 
four  acres  of  potatoes  on  his  &rm  were  secured  by  the  Station  for 
the  purpose  of  experimenting  on  a  large  scale  with  varions  fungi* 
cides  in  preventing  potato  blight  and  rot.  Potatoes  grown  on  this 
land  had  in  previous  years  suffered  considerably  from  the  disease, 
and  it  was  reasonable  to  presume  that  the  conditions  for  an  in- 
strnctive  experiment  would  again  prevail.  The  potatoes  were 
grown  in  two  fields,  the  one  containing  two  acres  and  a  half, 
situated  on  dry  upland;  the  other,  distant  about  a  quarter  of  a 
mile,  aituated  on  sloping  ground  protected  by  woods  from  exces- 
sive dryness,  and  containing  an  acre  and  a  half.  The  upper  field 
was  reserved  for  eiperiments  with  Bordeaux  mixture  of  two  dif- 
ferent degrees  of  strength,  the  lower  for  testing  the  comparative 
efficacy  of  acetate  of  copper  in  suspension,  and  an  ammoniacal  solu- 
tion of  sulphate  of  copper,  using  carbonate  of  ammonia  as  a  sol- 
vent according  to  Johnson's  formula. 

The  "  seed  "  used  in  both  fields  was  the  same,  consisting  of 
three  varieties:  Polaris,  Summit,  and  New  Queen.  Part  of  the 
"  seed  "  was  northern,  and  part  native.  It  may  be  incidentally 
mentioned  here  that  the  northern  "  seed  "  proved  by  far  the  best, 
producing  nearly  double  the  yield  of  the  native  "  seed." 

The  conditions  of  growth  were  further  equalized  by  the  use  of 
the  same  fertilizers  on  the  two  fields;  Williams  &  Clark's,  Chit- 
tenden's, and  Coe's,  500  lbs.  to  the  acre  broadcast,  and  1,500  lbs. 
in  the  drills.     On   June  15th,  both   fields   were  staked  ofi,  the 
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opper  into  three  plots  covering  respectively  one  acre,  one  acre, 
and  one-half  acre ;  the  lower  into  two  plots,  one  covering  an  acre, 
the  other  half  an  acre.  The  firat  application  of  the  fungicides  was 
made  the  same  day.  A  cask  containing  SO  gallons  was  mounted 
on  a  farm  wagon,  and  fitted  with  &  Gonid  doable-acting  force- 
pump  provided  with  two  discharge  tubes  each  fifteen  feet  in 
length,  and  Vermorel  nozzles.  One  man  was  required  to  drive, 
one  to  pump,  and  one  to  direct  each  spray.  A  little  experience 
showed  that  the  most  expeditious  method  of  using  a  rough  con- 
trivance of  this  nature  was  to  drive  the  cart  so  that  two  rows  came 
between  the  wheels ;  by  stopping  for  a  few  seconds  every  twenty 
or  thirty  feet  the  man  directing  each  spray  could  spray  one  row 
beneath  the  wagon  and  three  on  the  side,  making  eight  rows 
treated  simultaneously.  By  attaching  each  nozzle  and  tnbe  to  a 
light  slick  four  feet  long,  the  labor  of  applying  the  spray  was 
much  decreased.  There  is  no  doubt  that  a  great  deal  of  time  and 
energy  was  unnecessarily  consumed  by  this  inadequate  method  of 
applying  the  fungicide,  and  wo  hope  before  another  season  to 
perfect  a  cheap  and  simple  device  for  spi-aying  potatoes,  by  which 
one  or  at  most  two  men  will  be  enabled  to  spray  three  or  four  rows 
simulanteously  as  fast  as  a  horse  can  walk.  Even  by  the  method 
described  above,  four  men  could  spray  an  acre  and  a  half  in  two 
hours  although  much  time  was  lost  in  the  frequent  turns  neces- 
sitated by  the  narrowness  of  the  field.  It  was  feared  that  much 
damage  would  be  caused  by  running  over  the  vines  at  each  turn- 
ing, but  it  proved  much  lees  than  was  expected,  the  vines  being 
only  slightly  crushed  even  when  almost  full-grown,  and  recover- 
ing very  quickly. 

On  the  three  plots  comprising  the  upper  field,  which  we  will 
call  A,  B,  and  C,  (C  being  the  half  acre)  the  fungicide  used  was 
sulphate  of  copper.  Plot  A  received  Bordeaux  mixture  in  the 
proportion  of  6  lbs.  sulphate  of  copper  and  5  lbs.  lime  to  50  galls, 
of  water,  this  being  about  half  the  strength  usually  recommended. 
Plot  B  received  the  same  diluted  with  twice  the  amount  of  water, 
viz:  6  lbs.  sulphate,  and  5  lbs.  lime  to  100  galls,  of  water.  Plot 
C  was  sprayed  with  sulphate  of  copper  alone  in  the  proportion  of 
^Ib.  to  40  galls,  of  water.  With  the  fungicide  applied  to  plots 
A  and  C  Paris  green  was  mixed,  in  the  proportion  of  J  lb.  to  50 
galls. ;  and  plot  B  received  i  lb.  of  Paris  green  to  60  galls.  In 
the  centre  of  the  field  three  rows  were  left  as  checks.  These  re- 
ceived only  Paris  green. 
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The  iwo  plols  comprising  the  lower  field  we  will  call  D,  and  E, 
the  latter  being  the  larger.  Plot  D  was  sprayed  with  acetate  of 
copper  10  oz.,  Paris  green  i  lb.,  water  40  galls.  Plot  E  received 
the  ammoniacal  solution  of  anlphate  of  copper  in  the  proportion 
of  1  lb.  carbonate  of  ammonia,  i  lb.  sulphate  of  copper,  dissolved 
separately,  and  diluted  with  water  to  62  galls.  One  corner  of  this 
field  comprising  abont  one-tenth  of  an  acre  was  left  autreated  as 
a  check. 

Tlie  firfit  spraying  on  all  the  plots  was  begun  on  June  15th  and 
finished  the  following  day.  The  vines  made  a  very  strong  growth 
during  the  neit  three  weeks  and  as  there  was  no  appearance  of 
the  rot,  and  the  weather  was  comparatively  dry,  the  second 
spraying  was  deferred  until  July  6lh.  On  this  date  the  vines 
'  were  in  full  bloom  and  so  high  that  it  was  evident  that  a  third 
spraying  wonld  be  impracticable.  On  July  16th  the  vines  on  the 
lower  field  began  to  blight,  though  no  Phytophthora  was  to  be 
found  ;  the  cause  of  the  blight  was  not  determined,  inasmuch  as 
the  vines  had  dried  and  were  completely  dead  before  they  could 
be  submitted  to  suGScient  microscopic  examination. 

The  potatoes  on  the  upper  field,  especially  those  sprayed  with 
the  stronger  Bordeaux  mixture,  made  a  good  growth  and  remained 
comparatively  green  until  the  latter  part  of  August  when  digging 
was  begnn,  and  finished  September  10th.  The  plots  sprayed  with 
Bordeaux  mixture  yielded  an  average  of  201  bushels  per  acre; 
the  plot  treated  with  the  ammoniacal  solution  of  copper  sulphate, 
146^  biubels  per  acre;  the  plot  treated  with  acetate  of  copper, 
lei  bushels  per  acre  ;  and  that  treated  with  the  simple  solution 
of  sulphate  of  copper,  272  bushels  per  acre. 

Under  date  of  November  8th,  Mr.  Yerrington  writes  with  refer- 
once  to  the  crop  from  the  upper  field  where  the  Bordeaux  mixture 
was  ased  :  *'The  potatoes  are  considered  something  wonderfnl 
here  as  the  crop  generally  is  a  failure." 

Although  no  Phytophthora  appeared  upon  sprayed  or  nnsprayed 
potatoes  in  this  section  and  the  experiment  is  therefore  valueless 
as  far  as  this  disease  is  concerned,  it  is  nevertheless  instructive, 
and  jostifies  the  following  conclusions: 

1.  Bordeaux  mixtnre,  even  of  half  the  usual  strength,  viz: 
«opper  sulphate  3  lbs.,  lime  2  lbs.,  water  22  galls.,  exercises  a 
marked  effect  upon  potato  vines,  considerably  increasing  iheir 
vitality  and  period  of  growtli. 

2.  In  this  respect  Bordeaux  mixture  is  superior  to  the  am- 
moniacal solution  of  copper  sulphate,  and  to  copper  acetate. 
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3.  The  ammoniaoal  solution  of  copper  sulphate  prepared  ac- 
cording to  Johnson's  formula  has  one  serious  objection.  The  car- 
bonate of  ammonia  is  not  only  difficult  to  procure  in  a  perfectly 
fresh  condition,  but  upon  exposure  to  the  air  loses  water  and 
ammonia,  becoming  in  the  course  of  a  few  days  soft  and  opaque, 
in  which  condition  considerably  more  of  the  salt  is  required  than 
when  fresh,  to  dissolve  the  same  quantity  of  copper  sulphate.  It 
is  possible  of  course  to  procure  the  ammonia  salt  fresh  and  make 
up  at  once  a  sufficient  quantity  of  the  concentrated  solution  of 
copper  sulphate  to  last  during  the  season,  but  the  quantity  re- 
C|nired  for  a  season's  spraying  is  not  oflen  known  aconrately,  and 
on  the  whole  it  would  seem  more  oonvenienC  to  use  liquid  am- 
monia as  a  solvent  for  the  copper  salts. 

4.  The  expenditure  of  time  and  labor  in  the  application  of 
Bordeaux  mixture  to  potato  vines,  even  with  imperfect  apparatus 
and  methods,  is  much  leas  than  would  be  expected  ;  the  labor  of 
three  or  four  men  for  1  hr.  and  20  mins.  being  sufficient  to  apply 
the  mixture  thoroughly  to  an  acre  of  potatoes  almost  fully  grown. 
If  the  mixture  is  prepared  in  the  proportion  of  copper  sulphate  6 
lbs.,  lime  4  lbs.,  water  50  galls.,  the  cost  of  chemicals  would  be 
about  28  oents  per  acre  for  each  applicaUon,  about  63  galls,  being 
required  to  spray  that  area. 

An  experiment  similar  to  the  above  was  conducted  by  Mr.  F. 
T.  Bradley,  of  Saybrook.  Mr.  Bradley  used  the  Bordeaux  mix- 
ture and  a  knapsack  sprayer.  Under  date  of  Kovember  16th  he 
reports  as  follows  :  "  So  far  as  efficacy  of  the  treatment  is  oon- 
oemed  I  can  say  nothing,  for  there  was  no  "rot"  in  this  section 
this  year.  I  can  spray  from  three  to  four  acres  a  day  at  a  cost  of 
material  of  from  40  cents  to  60  cents  per  acre  each  time." 

QUINCES. 
Leaf-Spot,  Entomospoeiuu  macolatdm,  Lfcv. 

The  experiments  of  former  years  in  the  orchard  of  Mr.  Geo.  F. 
Piatt  at  Milford  were  continued  this  year  with  a  view  of  deter- 
mining the  value  of  certain  other  fungicides  as  compared  with  the 
Bordeaux  mixture  hitherto  used  with  marked  success. 

The  fungicides  used  were  the  ammoniacal  solution  of  copper 
sulphate  (carbonate  of  ammonia  as  the  solvent) ;  modified  Eaa 
celeste ;  acetate  of  copper  in  suspension ;  and  a  mixture  of  copper 
sulphate  dissolved  in  water,  and  powdered   steatite,  the  latter 


Digitized  By  Google 


^d  By  Google 


BLflCK-RGT  OF   QUINCE, 
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foroisbed  by  Meaarfl.  W.  S.  Powell  &  Co.  of  Baltimore.  Each  of 
these  fuDgicides  waa  nsed  on  two  trees,  the  remainder  of  the 
orchard  being  sprayed  as  usual  with  Bordeaux  mixtare.  The 
fungicides  were  applied  May  24th,  June  llth,  and  July  12tb,  and 
at  the  time  of  barresting  the  crop  no  marked  difference  with  re- 
gard to  the  prevaleooe  of  "  leaf-spot,"  could  be  observed  between 
these  trees  and  those  treated  with  Bordeaux  mixture.  At  the 
time  of  the  last  spraying  a  very  small  amount  of "  rust "  {Jtoettilia 
Qurantiaca,  Peck)  was  to  be  observed  on  all  the  trees  in  the 
orchard,  attacking  a  young  fruit  here  and  there  or  a  twig.  The 
trees  sprayed  with  tbe  acetate  of  copper  seemed  to  be  more  free 
from  rust  than  auy  of  the  others,  and  this  treatment  will  be  con- 
tinued another  year  as  the  acetate  is  cheap  and  easily  applied. 

None  of  the  other  fuogioides  used  however,  is  in  any  way  sape- 
rior  lo  Bordeaux  mixture. 


BLACK  ROT  OF  QUINCES. 
SpH^ROPSia  Maix)ri;u,  Peck, 

Late  iu  October  the  writer  received  from  Mr.  N.  S.  Ptatt  of 
Cheshire  several  quinces  more  or  less  afllected  with  a  disease  in- 
ducing a  rapid  decay  of  the  fruit. 

It  was  first  noticed  in  August  last,  as  a  small  brown  stain  on 
the  exposed  side  of  the  fruit ;  the  discolored  area  rapidly  in- 
creased in  size,  the  parts  affected  became  shrunken  and  often 
badly  oracked,  and  upon  catting  the  fruit  open  the  interior  was 
found  to  be  brown  and  decayed  to  the  core,  and  this  notwith- 
standing the  fact  that  all  the  trees  had  received  thorough  treat- 
ment with  Bordeaux  mixtare  before  the  blossoms  had  opened, 
again  June  I4tb,  and  finally  Jaly  29th.  The  appearance  of  the 
diseased  fruit  is  represented  in  the  accompanying  plate.  Specimens 
of  the  fruit  on  which  the  disease  had  just  appeared  were  placed 
npon  a  table  in  the  laboratory.  In  the  course  often  days  the  decay 
bad  involved  the  whole  fruit,  and  at  tbe  end  of  three  weeks 
nameroas  black  pimples  began  to  appear  on  the  discolored  sur- 
face of  the  now  shrunken  and  wrinkled  fruit.  Finally  the  fruit 
became  completely  "  mummified "  and  reduced  by  drying  to  a 
quarter  of  its  original  bulk. 

Microscopic  examination  of  the  diseased  fruit  showed  that  the 
decay  was  caused  by  the  presence  of  a  fungus  {Sphaeropais  Ma- 
lorum.  Peck),  the  black  pimples  which  appeared  from  three  weeks 
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to  a  moDtfa  after  the  disease  became  apparent  on  the  quinces,  cod- 
^titutiog  the  fruiting  stage  of  the  Inngos.  This  disease  ia  not 
peculiar  to  qainces,  but  has  long  been  known  on  apples,*  and  has 
been  frequently  described.  The  "  apple  qnince "  seems  to  be 
more  subject  to  its  attacks  than  the  "orange  quince." 

It  would  seem  an  eaoy  matter  to  suggest  remedial  measures  for 
this  disease.  It  seldom  makes  its  appearance  before  August  when 
the  frait  is  well  grown,  a  fact  which  would  sufficiently  account 
for  its  appearance  on  the  sprayed  trees  this  year,  the  last  treat- 
ment being  made  July  29th.  Two  additional  treatments  with 
Bordeaux  mixture  in  August,  or  one  in  August  and  one  in  Sep- 
tember, would  probably  prevent  its  appearance.  It  is  needless 
to  say  that  every  "  mummified  "  fruit  allowed  to  remain  on  the 
trees  or  on  the  ground  beneath  them,  becomes  a  centre  of  the 
disease  the  succeeding  year.  All  such  fruit  should  be  collected 
at  the  time  of  harvest,  and  buried,  or  better  still,  bnrned. 


Blight.    Ckbcospoba  Apii,  Fees. 

Early  in  July  a  letter  was  received  from  Mr.  Gaston  T.  Hub- 
bard of  Middletown,  requestiug  information  regarding  a  disease 
which  attacked  and  destroyed  his  celery  the  previous  year.  The 
-description  of  the  disease  was  too  meagre  to  allow  of  any  conclu- 
sions regai'ding  its  cause,  but  Mr.  Hubbard  was  recommended  to 
await  further  developments,  and  if  the  disease  made  its  appear- 
ance, to  send  specimens  to  the  Station,  and  to  try  dusting  part  of 
the  plants  with  powdered  sulphur,  and  using  upon  another  portion 
a  spray  of  sulphide  of  potassium  in  the  proportion  of  ^  oz.  to  1 
gall,  of  water.  The  recommendation  was  a  mere  hazard,  as  it 
seemed  improbable  thit  any  fungicide  would  check  a  disease  ouce 
started,  and  yet  it  was  desirable  to  allow  the  disease  to  start  in 
order  that  it«  nature  might  be  determined.  AbontSept,  10th, 
specimens  of  diseased  leaves  were  sent  to  the  Station,  and  upon 
examination  proved  to  be  attacked  by  the  common  leaf-bligbt  of 
celery,  Cercospora  Apii,  Fres.f 

Meanwhile  the  treatment  recommended  had  been  carried  out 
since  Sept.  1st,  when  the  blight  first  showed  itself.  The  result  of 
the  snlphnr  treatment  seemed  satisfactory,  although  owing  to  the 

*  F.  L.  Scrtbner,  Pun^a  OiBeases  of  the  Grape  and  other  Plaota,  p.  81. 
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pressure  of  oihcr  work,  personal  Bapervision  of  the  ezperimeat  by 
the  writer  was  impoBsible,  and  none  of  the  plants  were  left  un- 
treated as  checks. 

Under  date  of  Nov.  5tb, Mr.  Habbard  reports:  "The  disease 
began  to  show  about  Sept,  1  st,  and  I  at  once  dusted  half  my  crop 
with  sulphur,  spraying  theother  half  with  the  potassium  sulphide 
solution.  I  soon  saw  that  the  snlpbur  was  proving  the  more 
eSeciive,  and  henceforth  used  it  on  the  whole  crop.  I  dusted  the 
plants  four  times,  using  two  pounds  each  time  on  1,200  plants. 
Last  year  I  lost  my  whole  crop  by  this  disease.  This  year  the 
disease  was  checked  by  the  treatment  and  I  have  not  lost  a  plant." 

Id  accordance  with  past  experience  the  sulphur  was  applied  upon 
a  warm  day,  in  full  sunlight,  the  commonly  accepted  theory  being 
that  under  such  conditions  sulphur  gives  off  a  gas  destructive  to 
vegetable  life,  and  known  as  sulphurous  acid.  This  theory  does 
not  seem  to  have  sufficient  foundation  in  fact,  salphnr  being 
stable  except  at  very  high  temperatures.  We  can  only  say  with 
certainty  that  at  moderately  high  degrees  of  temperature  sulphur 
does  exert  a  fnngicidal  action  even  when  not  in  contact  with  any 
part  of  the  fungus,  and  that  consequently  this  action,  whatever 
be  its  cause,  is  more  marked  in  direct  snnlight  than  upon  a  cool 
or  cloudy  day. 

ASTERS,  Ac. 

A   DISEASE  CAUSED    BT   NeMATODEB. 

On  August  4th,  1892, 1  received  from  Prof.  Galloway  of  the 
United  States  Department  of  Agriculture,  two  packages  of  dis- 
eased  Asters  which  had  been  sent  to  the  Department  from  Hart- 
ford, Conn. 

Further  investigation  showed  that  the  disease  was  not  local, 
but  wide-spread  throughout  New  England.  Kor  was  it  confined 
to  asters ;  calendulas,  marigolds,  and  Kinnias,  all  showed  similar 
symptoms  of  disease.  As  it  appears  on  asters,  the  disease  is  ^rst 
manifested  when  the  plants  are  about  three  inches  high.  The 
younger  portions  of  the  plant  begin  to  put  out  long,  spindly  shoots 
which  are  provided  here  and  there  with  dwarfed  and  misshapen 
leaves.  These  shoots  present  an  unhealthy  appearance  as  though 
grown  in  the  dark ;  they  are  of  a  pale-yellow  or  whitish  color,  and 
eventually  produce  dwarf  flowers  which,  like  the  shoots  them- 
selves, are  bleached  or  etiolated.  From  the  bleached  and  spindly 
appearance  of  the  plants,  the  diseased  condition  ia  known  amoug^ 
florists  as  "  white-legs." 
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One  Hymptom  which,  ks  far  as  I  have  observed,  always  acconi- 
p&Qtes  the  disease,  has  been  overlooked  by  thoBe  who  have  exam- 
iDed  the  diseased  plants.  At  a  late  stage  of  the  diHeas«  the  stem 
of  the  plaot  exhibits  signs  of  decay  beginning  near  the  ground 
and  gradually  spreading  upwards  until  sometimes  the  whole  stem, 
especially  the  iatemal  tissue,  is  involved. 

At  first  sight  one  would  be  inclined  to  accept  the  asoal  theory 
concerning  the  disease,  and  conclude  that  it  was  due  to  the  para- 
sitic "  blue  aphis"  which  is  often  found  in  large  numbers  upon 
the  roots.  But  certain  considerations  seem  to  preclude  this  view, 
though  donbtlesB  the  aphides  are  in  a  measure  responsible  for  the 
diseased  appearance  of  planu  whose  roots  are  infested  by  them. 
Correspondence  with  various  florists  in  Hartford  and  vicinity 
elicited  the  information  that  the  usual  remedies  against  the  blue 
aphis  seemed  to  have  no  effect  in  lessening  the  disease  under  con- 
sideration. Granulated  tobacco  and  sulphur  applied  liberally  to 
the  beds  and  raked  in  before  planting  out  the  asters  were  quite  in* 
efficient,  and  no  better  results  followed  the  application  of  the  same 
substances  at  a  later  period  about  the  base  of  each  plant.  Water 
heated  to  140°  and  poured  about  the  plants  proved  equally  un- 
availing. The  fact  thus  indicated,  that  the  aphis  was  not  the 
primary  cause  of  the  diseased  condition  of  the  plants,  received 
further  confirmation  from  a  careful  examination  of  the  plants. 
Some  of  the  specimens  sent  to  me  exhibited  the  characteristic 
symptoms  of  the  disease,  and  their  roots  were  swarming  with  the 
aphis.  Others  presenting  the  same  symptoms,  grown  under  the 
same  conditions,  and  sent  to  me  at  the  same  time,  showed  not  a 
trace  of  the  aphis.  One  large  grower  last  year  had  a  lot  of  over 
2,000  plants  from  which  he  did  not  get  a  perfect  blossom.  Four 
different  persons  examined  the  roots  of  these  plants  from  time  to 
time  and  were  unable  to  find  any  signs  of  the  aphis.  There  were 
plants  in  the  neighborhood  of  these  which  showed  no  symp- 
toms of  disease  and  flowered  profusely,  yet,  on  examination  of  the 
roots,  they  were  found  to  be  covered  with  the  aphis.  These  facts 
led  me  to  examine  the  roots  of  the  diseased  plants  more  carefully, 
and  as  a  result  the  presumable  cause  of  the  disease  was  found  in 
the  presence  upon  the  roots  of  countless  minute  spherical  or 
fusiform  white  galls  caused  by  the  attacks  of  microscopic  "  eel- 
worms  "  or  nematodes.  On  crushing  or  cutting  open  these  galls 
the  worms  were  seen  in  several  stages  of  development,  generally 
encysted,  bat  often  in  the  egg  or  larval  condition,    Ezaminatioa 
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of  th«  deoayiDg  dteme  showed  that  the  presence  of  the  nematodea 
was  not  confined  to  the  roots.  The  pith  and  inner  tisBues  of  such 
sterna  were  fonod  in  all  stages  of  decay  even  when  appearing 
healthy  externally,  and  in  all  casea  the  decayed  tisBaea  were 
swarming  with  adult  nematodes  of  more  than  one  species.  The 
leaves  and  dwarfed  flower-heads  were  examined  with  care  but 
these  oi^ans  were  found  to  be  free  from  the  direct  attacks  of  the 
worms. 

Specimens  of  the  diseased  plants  were  sent  to  Prof.  G.  F.  At- 
kinson, at  that  time  biologistof  the  Alabama  Experiment  Station, 
and  he  kindly  gave  his  opinion  to  the  effect  that  the  root-galls 
were  caused  by  a  species  of  nematode,  Heterodera  radidcola 
UflU.,  very  commonly  fonnd  in  the  roots  of  many  plants  both  wild 
and  cultivated.  In  the  decaying  Aster  stems,  two  forms  of  nema- 
todes belonging  to  different  genera  were  found  and  determined 
by  Prof.  Atkinson.  One  of  these,  belonging  to  the  genus  Bhab- 
ditis,  "  is  not,"  he  writes  "  known  to  be  harmful,  feeding  only  on 
decaying  vegetable  matter."  The  other,  a  species  of  the  genus 
Aphelencbus,  is  probably  the  primary  cause  of  the  disease.  The 
varioas  members  of  this  genus  are  true  parasites,  feeding  upon 
the  tissues  of  living  plants.  One  of  them  is  known  to  cause  a 
leaf-disease  of  Chrysanthemum,  Begonia,  Pelargonium,  Salvia, 
Zinnia,  Ac*  Two  others  tave  recently  been  describedf  from 
Europe,  producing  distortions  of  the  flowering  axes  of  the  Straw- 
berry.J  Owing  to  the  lateness  of  the  season  it  was  impossible  to 
continue  the  study  of  this  subject  further,  and  determine  by  means 
of  pure  cultures  and  inoculation  of  healthy  plants,  whether  this 
nematode  were,  as  it  seemed  to  be,  the  primary,  if  not  the  sole 
cause  of  the  disease ;  but  enough  was  seen  to  warrant  some  sug- 
gestions regarding  remedial  measures. 

All  growers  agree  that  asters  planted  upon  new  turf  ground 
are  exempt  from  the  disease.  It  is  therefore  recommended  that 
if  it  is  desired  to  grow  asters  consecutively  for  several  seasons  iu 
the  same  bed,  six  or  eight  inches  of  the  old  soil  be  removed  each 
year  and  replaced  by  decayed  and  broken  turf.  If  the  asters 
were  grown  in  only  small  quantities,  as  good  results  might  be 
attained  by  removing  the  old  surface-  soil  each  year,  and  using  in 

*B.  D.  BalBled.    Twelfth  Annual  Report  N.  J.  Agr.  Eip.  Station,  1891,  p.  310. 
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}  For  further  intDnnation  upon  the  life-history  of  nematodea  the  reader  ia  re- 
iemA  to  the  0.  S.  DepL  Agric.,  Div.  of  Entomology,  Bull.  20,  and  to  "ITema- 
tode  Boot-RsUe,"  bj  Prof.  Geo.  F.  Atkinson. 
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its  place  soil  sterilized  by  heat.  This  could  easily  be  done  by 
meftDB  of  the  device  commonly  used  for  drying  earth  for  use  in  the 
preparation  of  asphalt  pavement.  It  consists  of  a  piece  of  sheet 
iron,  six  or  eight  feet  square,  bent  into  a  flattened  seroi-circle,  the 
edges  resting  upon  the  gronnd.  A  tire  of  wood  is  built  beneath 
it,  a  piece  of  stove-piping  at  one  end  which  is  partially  closed, 
serves  to  create  a  draugbt  and  carry  off  the  smoke.  Fresh  soil 
is  placed  upoD  the  heated  iron  surface,  removed  after  being 
heated  for  10  or  15  minutes,  and  replaced  by  more  fresh  soil.  In 
ibis  way  a  large  amount  of  soil  can  be  thoroughly  and  quickly 
sterilized  for  garden  use. 

As  to  fertilizers,  common  experience  is  against  the  use  of  barn- 
yard or  stable  manure.  The  canse  is  apparent  upon  examination 
of  such  manare,  as  it  is  found  to  be  a  most  favorable  breeding- 
place  for  nematodes,  the  latter  often  occurring  in  whitish  masses 
visible  to  the  naked  eye.  One  grower  writes :  "  Last  year  over 
SO^  of  the  asters  planted  upon  manured  land  were  rendered  worth- 
less by  the  disease,  while  those  planted  upon  turf  soil  were  free 
from  disease  and  the  crop  of  flowers  was  excellent."  The  fer- 
tilizers which  hare  given  most  satisfaction  when  used  in  connec- 
tion with  plants  subject  to  nematode  attacks,  have  been  as  a  rule, 
alkaline  mixtures  containing  but  little  nitrogenous  matter.  Kunite 
or  muriate  of  potash  have  been  used  with  good  success,  their  effect 
upon  the  worms  being  decidedly  deleterious,  while  nitrogen  may 
be  supplied  by  the  liberal  use  of  tobacco  dust. 

Much  can  probably  be  done  against  nematodes  by  a  proper 
treatment  of  the  soil  previous  to  planting.  Experiments  have  in- 
dicated* that  they  are  susceptible  to  low  as  well  as  high  degrees 
of  temperature,  and  would  therefore  be  very  largely  destroyed  by 
ploughing  or  deep  spading  during  the  Winter. 

Their  development  and  spread  is  also  largely  arrested  by  an 
alkaline  condition  of  the  soil  due  to  the  presence  of  an  excess  of 
lime  in  any  form,  as  was  shown  by  the  fact  that  violets  affected 
by  a  nematode  root  disease  at  this  Station  upon  being  transplanted 
for  the  Summer  into  a  soil  containing  a  considerable  quantity  of 
broken  mortar,  recovered;  the  root-galls  decayed,  and  in  their 
place  a  vigorous  growth  of  new,  healthy  roots,  arose.  A  top- 
dressing  of  lime  libei-ally  applied  to  the  beds  in  the  late  Autumn, 
followed  in  early  Spring  by  a  similar  application  well  spaded  in 
would  doubtless  do  much  to  prevent  the  disease. 

*  Bull.  43,  Cornell  Univ.  Af^ric  Eip.  Station,  p.  166,  Sept.  1B92. 
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Again,  droaght  is  fatal  to  nematodes.  Thorough  drainage  ol 
beds  in  which  asters  or  other  plants  subject  to  nematode  disease, 
are  planted,  is  therefore  essential  to  success. 

Finally,  it  is  evident  that  any  diseased  portion  of  a  plant  which 
ia  allowed  to  remain  in  the  groand  at  a  sufficient  depth  to  be  safe 
from  hard  freezing,  harbors  the  worms,  and  becomes  a  source  of 
infection  the  following  season.  All  diseased  plants  should  there- 
fore be  carefnlly  pulled  and  burned  in  the  Autumn  while  they  still 
are  in  a  condition  to  provide  nourishment  to  the  worms.  It  is 
probable  that  when  a  crop  is  thoroughly  infected  with  nematodes, 
there  are  very  few  remaining  in  the  soil,  and  if  the  plants  are  then 
pulled  and  destroyed,  the  soil  will  be  left  comparatively  free  of 
the  worms.  So  important  is  this  fact  that  in  many  localities 
abroad,  before  planting  a  crop  known  to  be  subject  to  nematode 
disease,  the  farmer  plants  the  land  with  some  rapid-growing  and 
comparatively  valueless  crop  attractive  to  nematodes.  In  these 
"  catch-plants  "  as  they  are  called,  the  worms  collect  and  are  de- 
stroyed with  the  planta,  leaving  a  free  field  for  the  more  valuable 
crop. 

It  must  he  borne  in  mind  that  these  suggestions  are  tentative 
and  rest  upon  few  very  conclusive  experiments,  but  they  serve  at 
least  to  point  oat  the  direction  from  which  we  must  look  for  help 
in  combating  this  serious  pest.  For  many  of  the  above  sngges- 
tions  I  am  indebted  to  the  practical  floristsof  the  State,  especially 
to  Messrs.  John  Gerard  of  New  Britain,  and  C.  H.  Pember  of 
Hartford,  and  to  the  valuable  report  of  Dr.  J.  C,  Neal  to  the  U.  S. 
Department  of  Agriculture,  already  referred  to. 
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THE  CONNECTICUT  FERTILIZER  LAW. 

The  GeDcral  AEsembly  at  its  seBsion  in  1882  passed  a  Fertilizer 
Law  wbicb  went  into  eticct  September  1,  1882,  and  which  re- 
peated and  took  the  place  of  all  previoua  legislation  on  tbia  aab- 
jeot.     The  law  is  still  in  force  witboat  any  amendment 

Copien  of  the  law  may  be  had  on  application  to  the  Station. 
Attention  is  specially  called  to  the  following  requirements. 

1.  In  cane  of  fertilizers  that  retail  at  ten  dollars  or  more  per 
ton,  the  law  holds  the  seller  responsible  for  affixing  a  correct 
label  or  statement  to  every  package  or  lot  sold  or  offered,  as  well 
as  for  Die  payment  of  an  analysis  fee  of  ten  dollars  for  eaob 
fertilizing  ingredient  which  the  fertilizer  contains  oris  claimed 
to  contain,  unless  the  manuvactitrer  or  importer  shall  have 
provided  labels  or  statements  and  shall  have  paid  the  fee.  Sec- 
tiong  1  and  3. 

Tbe  StatioD  underetauda  "  the  fertilizing  iagredienW  "  to  be  Uioee  whose  de- 
termiaation  in  an  analjBia  ia  neceaEary  for  a  valuation,  viz:  (fitrogeo,  Fhosphoric 
acid  and  Potaah,  The  aDa); sis-fees  ia  case  of  auf  fertilizer  will  therefore  be  ten, 
tvrentj  or  thirty  dollars,  according  as  one,  two  or  three  of  these  ingredienta  ar« 
contained  or  claimed  to  eiist  in  the  fertilizer. 

2.  ITie  law  also  requires,  in  case  of  any  fertilizer  selling  at  ten 
dollars  or  more  p^r  ton,  that  a  sealed  sample  shall  be  deposited 
with  the  Director  of  the  Station  by  the  manufacturer  ok 
IMPORTER,  and  that  a  certified  statement  oi  QompoiX^oa,  etc.,  shall 
be  tiled  with  him. 

L  stalemant  of  tJie  per  cent,  of  Kitn^u,  Phosphor 
(EiO),  and  of  their  aeveral  states  or  forms,  will  HufBce 
gredients  may  be  oamed  if  desired. 

Id  all  cases  tbe  per  cent,  of  nitrogm  must  be  stated.  Ammonia  raaj  also  be 
given  wheD  actuallj  preaeat  in  ammooia  salts,  aod  "ammonia  equivalent  to 
□itro^n ''  maj  likewise  be  stated. 

The  per  cent,  of  soluble  and  reverted  phosphoric  acid  maj  be  giren  separately 
or  together,  and  tbe  term  "available"  ma;  be  used  in  addition  to,  but  not  instead 
of,  soluble  and  reverted. 

The  percentage  of  iDsolubte  phosphoric  acid  ma;  be  stated  or  omitted. 

Id  case  of  Bone,  Fish,  Tankage,  Dried  Meat,  Dried  Blood,  etc.,  tbe  chemical 
composition  ma;  lake  account  of  the  two  ingredients:  Nitrogen,  Phosphoric 
Acid. 

For  Potash  Salts  give  alwB;a  the  per  cent,  of  Potash  {potassium  oiide);  that 
of  Sulphate  of  Potaah  or  Uuriale  of  Potash  ma;  also  be  stated. 

The  chemical  mmposition  of  other  fertilisers  ma;  be  given  as  found  in  the 
Station  Reports. 
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3.  It  is  also  provided  that  etbrt  person  in  the  State,  who 
Gells  any  commercial  JerCUizer  of  whatever  kind  or  price,  shall 
annnally  report  certain  facts  to  the  Director  of  the  Experiment 
Station,  and  on  demand  of  the  latter  shall  deliver  a  xample  for 
analysis.     Section  4. 

4.  All  "cHKMicALa"  that  are  applied  to  land,  such  as;  Muriate 
of  Potagh,  Kainite,  Sulphate  of  Potash  and  M^nesia,  Sulphate 
of  Lime  (Gypsnm  or  Land  Plaster),  Sulphate  of  Ammonia, 
Nitrate  ol  Potash,  Nitrate  of  Soda,  etc. — are  considered  to  come 
under  the  law  as  "Commercial  Fertilizers."  Dealers  in  these 
chemicals  must  see  that  packages  are  suitably  labeled.  They 
mast  also  report  them  to  the  Station,  and  see  that  the  analysis 
fees  are  duly  paid,  in  order  that  the  Director  may  be  able  to 
discharge  his  duty  as  prescribed  in  Section  9  of  the  Act. 

It  will  be  Dot[ced  that  the  State  exatrta  no  license  tax  either  tor  iDakiDg  or 
dealing  Id  fertilisers.  For  the  eafet;  of  consumera  and  the  beneflt  of  honest 
aiantJlBctiirers  and  <l««lere,  Ibe  State  requires  that  it  be  koown  what  is  offered 
for  sale,  and  whether  fertilizers  are  what  thej  purport  to  be.  With  this  object 
in  view  the  law  providea,  in  Section  9,  tliat  all  fertilizers  t>e  analyzad  and  it 
roqiiires  the  parties  making  or  Belling  them  to  pay  tor  these  analyses  in  part :  the 
State  Itself  pajring  in  part  by  maiotaining  the  Experitnent  Station. 
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OBSERVANCE  OF  THE  FERTILIZER  LAW. 

MANUFACTKttERS  who  have  paid  the  Analysis  Fees  as  required 
by  the  Law,  and  Fertilizers  for  whieli  f^es  have  been  thus  paid 
for  the  year  ending  May,  1883. 


Firm. 

AndersoD,  W,  M.,  Putnam,  Cona. 


Brand  of  Fertilizer. 
GroDDd  Bone. 


B«ker,  H.  J.  ft  Bro.,  216  Pearl  St.,  New   Standard  tTnXLD  Fertilizer. 

fork  Citj.  A.  A.  Ammonialed  Superpboaphato. 

Special  PoUto  Manura. 
Special  Cora  yanure. 
Special  Tobacco  Uaniire. 
Pure  Ground  Hone. 
Caslor  Pomace. 

Bowker  Fertilizer  Co.,  43  Challiani  St.,    Stockbridge  Tobacco  Manure. 
Boston.  Masa.  '  "  Graiu  Manure. 

"         Grass  Top  Dresaing. 

Polalo  and  Veg.  Manure. 
Fniit  Manure. 
"         Seeding  Dovn  Manure. 
Bowker'a  Hill  and  Drill  Pboaphate. 
"       AmmoDiated  Bone  Fertilizer. 
'■       Snre  Crop  Bone  PhoBphate. 
"        Farm  and  Garden  Phoapttale 
"       Potato  Manure. 
■'       Potato  Phosphate. 
'■       Tobacco  Grower. 
Fish  and  Potash. 
'■       Dry  Ground  Fish. 
"       Fresh  Ground  Bone. 
Gloucester  Fiah  and  TotsBh. 
EainiL 

Bradlej    Fertilieer   Co.,    92   Slate   St.,    Bradlej 'a  Superphosphate. 
Boston,  Maaa.  "        Potato  Uanuie. 

Complete  Manure  for  Potatoe.t 

and  V^etablea. 

"        Complete     Manure    for    Top 

Dressing  Grass  and  Grain. 

"        Complete    Manure    tor  Corn 

'  and  Grain. 

■'        Pure  Fuie  Ground  Bone. 

"       Circle    Brand    Ground    Bone 

and  Potash. 
"        Fish     and     Potash.     Ant'hor 

"        Fish   A   Potash,   Triangle    A 
Brand. 
B.  D.  Sea  Fowl  Guano 
"        Origina!<k>c'B  Superphosphate. 
Fanners'  New  Method  Fertilizer. 
,  High  Grade  Tobacco  Manure. 


3 II  cki  ugh  a  IE,  C,  South  port,  Conn. 


At  Fertiliu 
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Clarkf    Cove    Fertilizer    Co.,    Boston, 


!   Cbemical    Ca, 


Dtnbiiry  Fertiliser  Co.,  Daaburj,  Conn. 


Darling,  L.  B,  Fertilizer  Co.,  Pawtuckel, 


Down«B  A  Griffin,  BirmiDghaoi,  Cona. 
BlUworlh,  P.,  Hartford,  Coon. 


t  Eastern   EertiliEsr  Co.,   Rutlaod, 


Brand  of  Fertilieer. 
Gold  Brand  K.iceleior  Giiano. 
Potato  Fertilizer. 

High   Grade  AmmODieted  Bone  Super- 
phosphate, 
Alkaline  Booe, 
Ground  Bone  and  Potash. 

Ba;  Stale  Fertilizer, 
Baj  State  Fertilizer  G.  G. 
Eing  Philip  Guano. 
Potato  aod  Tobacco  Fertilizer. 


Crocker's  Ammonlated  Bone  Snperphoa- 

"        Potato,     Hop    and     Tobacco 

Phosphate. 
'■       Vegetable   Bona   Superyhos- 

''        Special  Potato  Uanure. 
"        Pure  Ground  Bone. 
"        Wheat  and  Com  Phosphale. 
"        New  Kival   Ammoniated  Su> 

perpbospbate. 
"        Ammoaiated  Practical  Super' 

phosphale. 
"        Buffalo  Superphosphate.  Xo. 

i. 
"        Ground  Bone  Ueal. 

Cumberland  Superpbosphate. 


Potato  Manure. 
XL  Fertilizer. 

Tobacco  Manure. 
Tankai^. 
Ground  Boue, 

Animal  Fertilizer. 
Fine  Ground  Bone. 
Kitra  Bone  Pbosphsle. 
Potato  and  Root  Crop  Maoiire, 


Special  Favorite  Fertilizi 


Ground  Bone. 


Shoemaker's  Swift  Sure  Superpliosphate. 

"  ■'       "    Bone  Meal. 

Collier  Castor  Pomace. 

Great    Kastern    General    Fertilizer  for 

Grass  and  Grain. 
Great  Eastern  Vegetable,  Vine  and  To' 

bacco  Fertilizer. 
Great   Eastern   General    Phosphale  for 

Oats,  Bnckivbeat  and  Seeding  Down. 
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Hull,  H.  C,  Meriden,  Conn. 
Kelaey,  E.  B.,  Branford,  Coon. 


Brand  of  FertUieer. 

Ground  Bone. 

Booe,  Fish  and  Potash. 

,    Standard  Superphoaphale. 

nonialed  Dissolved  Bone. 
Success  Phosphale. 
Potato  Manure  No.  I. 
Celebrated  Ground  Bone. 

,    Complete  Manure  for  Light  Soils. 
■'  "        ■'    General  Use. 

'■  A  '■  Brand. 
Potato  Mam  Iff. 
Coru  Mnniire. 
Tobacco  Starter. 
Fruit  and  Vine  Manure. 
PeruTiaD  Guano. 
Fine  DiBi>olTed  Bone. 
Tobacco  Manure.  Wrapper  Brand. 
Seediuf;  Down  Manure. 
"     IB  and  Grain  Spring  Top  Dressing. 


Milter,  G.  W.,  HiddleQeld,  Conn. 
National  Fertilizer  Co.,  Bridgeport,  Ct. 


Suhn,  Frederick,  Waterbury,  Conn. 
Olds  t  Whipple,  Hartford,  Conn. 
PaciQc  Guano  Co.,   Box    1368,  Boston, 


Fiah  and  Potash, 
''  Ground  Bone, 

Run  sell  Coe'a  Phosphate. 

Sell  RecommendiDg  Fertilizer. 

Red  Seal  Castor  Pomace. 


Peck  Bros.,  Morthfield,  Conn. 
Plnmb  t  Winton,  Bridgeport,  Conn. 
Preston  Fertitiz<>r  Co.,  Grecopoint,  L.  I. 


Amnioniated  Bone  Superphospliuto. 

Quinnipiac  Pliospbate, 

Potato  Manure, 
"  Market  Garden  Manure. 

"  Pure  Bone  Meal, 

■'  Fish    and    Potash— Crossed 

Fishes  Brand. 
Fish  A  Potaeh— Plain  Urand. 
"  Pine  Island  Phosphate, 

"  Havana  and   Sced-Lcaf  To- 

bacco Fertilizer. 
"         Dry  Ground  Fish. 
Sulphate  of  Ammonia. 
Dissolved  Bone  Black. 
Sulphate  of  Potash, 
■'     ■    e  of  Potash. 
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Firm.  Brand  of  Fertilizer. 

1  Fertilizer  Co,   Box    3131,   New  ■  Standard  Fertilizer. 

>rk  City.  High  Grade  Farmers'  Friend. 

I  ^maon  Fertilizer. 

!  Bone,  Fieh  and  PoCasb. 


Etogert  i.  Hubbard  Oo ,  Middletowo.  Ct.    Pure  Raw  Knuckle  Booe  Flour. 
Stricllf  Pure  Fioe  Bone. 
'  .^luble  Polato  Manure. 
I  Rogprs   k    Hubbard    Co. 'a   Gns\ 

Grain  Fertilizer. 
;  Fairchild's  Corn  Formula, 

Rogers  Ufg.  Co.,  Rocktall,  Conn.  ;  Ground  Bone. 

Jt..  New  Ha-  >  Old  Reliable  Superpbosphate. 
I  PulvsHzed  Bone  Meal. 
{  Blood,  Bone  and  Ueat. 
:  Fine  Ground  Fisli, 
t  Muriale  of  Potash. 
I  High  Grade  Sulphate  of  Fotasli. 
I  Regular  Sulphate  ol  Potash. 
:  Nitrate  of  Soda. 
Sulphate  of  Ammonia. 
;  Dissolved  Bone  Black. 

Wadaworth,  D  S.,  Hartford.  Conn.  ;  Tankage. 

WUcoz,  Leander,  Mystic,  Conn.  |  Ammoulaled  Bone  Phosphate. 

'  Potato  Manure. 

High  Grade  Fish  and  Potash, 
:  Dry  Ground  Fish  Guaao. 

!  Economical  Bone  Fertilizer. 


Americus  Superphosphate. 

"        Potato  Phosphate, 
j  "        High  Grade  Special. 

"        Bone  Meal. 

"        Fine  Wrapper  Tobacco  Brand. 
I  Royal  Bone  Phosphate. 
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ANALYSES  OF   FERTILIZERS. 

DiiriDg  tbe  year  267  analyses  of  fertilizers  and  manurial  waste 
products  have  been  made.  A  clasBiGed  lisl  of  tbem  is  given  on 
page  63. 

Of  these  a  small  number  were  made  for  private  parties  and  for 
other  expeiiment  Stations  to  compare  and  test  methods  of  anal- 
ysis.    The  others  are  given  in  detail  on  the  foUovring  pages. 

During  April,  May  and  June  the  authorized  agents  of  the 
Station  visited  seventy-one  towns  and  villages  in  Connecticut  and 
carefully  drew  4TS  samples  representing  150  distinct  brands  of 
commercial  fertilizers. 

In  this  way  one  or  more  samples  were  secured  of  nearly  every 
brand  of  fertilizer  which  ia  ofiered  for  sale  within  the  State. 
When  several  samples  of  a  single  brand  were  drawn  in  different 
parts  of  the  State  the  analysis  was  performed,  not  on  any  single 
sample,  but  on  a  mixture  made  of  an  equal  weight  of  each  of  the 
several  samples.  Thus,  it  la  believed,  tbe  average  composition 
of  the  goods  is  more  fairly  represented  than  by  tbe  analysis  of 
any  single  sample. 

The  Station  agents  are  instructed  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and  if  the  nnmber  of 
packages  is  large,  to  take  a  portion  from  every  tenth  one,  by  means 
of  a  sampling  tube  which  withdraws  a  section  or  core  through 
the  entire  length  of  tbe  bag  or  barrel. 

As  a  rule,  the  Station  will  not  analyze  samples — 

1.  From  dealer's  stock  of  le?s  than  one  ton. 

2.  From  stock  which  has  lain  over  from  last  season. 

3.  From  Stock  which  evidently  is  improperly  stored,  as  in 

bags  lying  on  wet  ground  or  exposed  to  the  weather, 

etc. 
The  Station  desires  the  cooperation  of  farmers,  farmers'  clnbs, 
and  granges  in  calling  attention  to  new  brands  of  fertilizers,  and 
in  securing  samples  of  all  goods  offered  for  sale.  All  samples 
drawn  by  other  than  Statijsn  agents  must  be  drawn  in  accordance 
witli  tbe  Station's  Instructions  for  sampling,  and  properly  certi- 
fied, if  the  Station  analysis  is  desired.  A  copy  of  these  instruc- 
tions and  blank  certificates  will  be  sent  on  application. 

Samples  are  analyzed  as  promptly  as  possible  in  the  order  in 
which  they  are  received.     As  soon  as  an  analysis  is  completed  a 
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eopj  of  it  is  MQt  to  the  party  who  furnished  the  sample,  and  also 
to  the  manafacturer,  in  order  that  there  may  be  opportunity  for 
explanation  or  protest,  if  desirable,  before  the  results  are  pub- 
lished in  the  Bulletin. 

The  following  "Explanations"  are  intended  to  embody  the 
principles  and  data  upon  which  the  valuation  of  fertilizers  is 
based,  a  knowledge  of  which  is  essential  to  a  correct  understand- 
ing of  the  analyses  that  are  given  on  subsequent  pages. 


NiTROOBN  is  the  moat  rare,  and  commercially  the  most  valuable  fer- 
tilising element. 

Free  Nitrogen  is  univereall;  abundant,  making  up  nearly  four-fifths 
of  the  common  air,  and  appears  to  be  assimilable,  with  aid  of  certain 
bacteria,  bj  l^uminous  pl&nts  (the  clovers,  alfalfa,  peas,  beans),  and 
muBtard.  but  cannot  nourish  cereals  or  other  crops. 

Organic  Nitrogen  is  the  nitrogen  of  animal  or  vegetable  matters, 
which  is  chemically  united  to  carbon,  hydrogen  and  oxygen.  Some 
forms  of  organic  nitrogen,  as  those  of  blood,  flesh  and  seeds,  are  highly 
active  as  fertilizers ;  others  as  found  in  leather  and  peat,  are  compara- 
tively slow  in  their  effect  on  vegetation,  unless  these  matters  are  chem- 
ically disintegrated. 

Ammonia  (HB,)  and  nitric  acid  (NjOi)  are  results  of  the  decay  of 
organic  nitrogen  in  the  soil  and  manure  heap,  and  contain  Nitrogen  in 
its  most  active  forms.  They  occur  in  commerce— the  former  in  sul- 
phate of  ammonia,  the  latter  in  nitrate  of  soda.  17  parts  of  ammonia 
or  66  parte  of  pure  sulphate  of  ammonia  contain  14  parts  of  nitrogen. 
85  parts  of  pure  nitrate  of  soda  also  contain  14  parts  of  nitrogen. 

Pbobpbobus  is,  next  to  nitrogen,  the  most  costly  ingredient  of  Fer- 
tilizers, in  which  it  always  exists  in  the  form  of  phosphates,  usually 
those  of  calcium,  iron  and  aluminum,  or  in  case  of  some  "  superphos- 
pLates.''  in  the  form  of  free  phosphoric  acid. 

Soluble  Phogphoric  acid  implies  phosphoric  acid  or  phosphates  that 
are  freely  soluble  in  water.  It  is  the  characteristic  ingredientof  Supet- 
phoephates,  in  which  it  is  produced,  by  acting  on  "insoluble"  or  "re- 
verted '*  phosphates,  with  diluted  sulphuric  acid  (oil  of  vitriol).  Once 
well  incorporated  with  the  soil,  it  gradually  becomes  reverted  phos- 
phoric acid. 

Reverted  (reduced  or  precipitated)  Phoupkoric  acid  means  strictly. 
phosphoric  acid  that  was  once  easily  soluble  in  water,  but  from  chemi- 
cal change  baa  become  insoluble  in  tliat  liquid.  In  present  usage  the 
term  signifies  the  phosphoric  acid  (of  various  phosphates)  that  is  freely 
taken  up  by  a  strong  solution  of  ammonium  citrate,  which  is  therefore 
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used  in  analysiB  to  determine  its  qu&Dtity.  "Reverted  phosphoric 
acid"  tmpliee  phoaphaies  that  are  readily  assLmilated  by  crops. 

Recent  investigation  tends  to  sliow  that  soluble  and  reverted  plios- 
phoric  acid  are  on  tbe  whole  about  equally  valuable  as  plant  food,  and 
of  nearly  equal  commercial  value.  In  some  cases,  indeed,  the  soluble 
gives  better  results  on  crops,  in  others  the  reverted  is  superior.  In 
most  instaui^s  there  is  probably  little  to  choose  between  them. 

Insoluble  Pho»pkorxe  acid  implies  various  phosphates  not  soluble  in 
water  or  ammonium  citrate.  In  some  cases  the  phosphoric  acid  is  too 
insoluble  to  be  readily  available  as  plant  food.  This  is  especially  true 
of  the  crystallized  green  Canada  Apatite.  Bone-black,  bone-asli.  South 
Carolina  Rock  and  Navassa  Phosphate  when  in  coarse  powder  are  com- 
monly of  little  repute  as  fertilizers  though  good  results  are  occasionally 
reported  from  their  use.  When  very  finely  pulverised  ("floats"!  they 
more  often  act  well,  especially  in  connection  with  abundance  of  decay- 
ing vegetable  matters.  The  phosphate  of  calcium  in  raw  bones  is 
nearly  insoluble,  because  of  the  animal  matter  of  the  bones,  which 
envelopes  it  i  but  when  the  latter  decays  in  the  soil,  the  phosphate 
remains  in  essentially  the  "reverted"  form.  The  phosphoric  acid  of 
"  Tbomas-Slag  "  and  of  "Grand  Cayman's  Phosphate''  is  freely  taken 
up  by  crops. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoned  as  "  anhy- 
drous phosphoric  acid"  (PtOi)  also  termed  among  chemists,  phosphoric 
anhydride,  phosphoric  oxide,  and  phosphorus  pentoxide. 

Potassium  is  the  constituent  of  fertilizers,  which  ranks  third  in  cost- 
liness. In  plants,  soils  and  fertilizers,  it  exists  in  tbe  form  of  various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate, 
etc.     Potassium  itself  is  scarcely  known  except  as  a  chemical  curiosity. 

Potash  signifies  the  substance  known  in  chemistry  as  potassium  oxide 
(KjO},  which  is  reckoned  as  the  valuable  fertilizing  ingredient  of  "  pot- 
ashes "  and  "  potash  salts."  In  these  it  should  be  freely  soluble  in  water 
and  is  most  costly  in  the  form  of  sulphate,  and  cheapest  in  the  form  of 
muriate  (potassium  chloridel. 

The  Vnliialion  of  a  Fertilizer,  as  practised  at  this  station,  consists  in 
calculating  the  retail  Trade-value  or  ca»A-coa(  (in  raw  material  of  good 
quaUty)  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal 
t«  that  contained  in  one  ton  of  the  feriilizer. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  less  expensive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
ical composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  $80  to  ^50  per  ton  are  paid,  depend  chiefly  for  their  trade-value 
on  the  three  substances,  nitrogen,  phosphoric  acid  and  potash,  which 
are  comparatively  costly  and  steady  in  price.  The  trade-value  per 
IKiund  of  these  ingredients  is  reckoned  from  the  current  ntarket  prices 
of  the  standard  articles  which  furnish  them  to  commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high- 
grade  fertilizers,  should  add  to  the  Tradt-ralue  of  the  above  named  In- 
gredienta.  a  suitable  margin  for  the  expenses  of  manufacture,  etc.,  and 
for  the  convenience  or  other  advantage  incidental  to  their  use. 
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The  average  Trade-valnes  or  retail  coet  in  market,  per  pound,  of  the 
ordinarilf  occurring  forme  of  nitrogen,  phosphoric  acid  and  potash,  as 
found  in  New  England,  New  York  and  New  Jersey  markets,  are  as 
follows : 


The  Trade-Valurs  fob  18(I2  op  Pebtii.izing  Ingredients  in 
Raw  Matekiai^  and  Cheuicals. 

The  average  Trade-Values  or  retail  cost  per  pound  of  the  ordi- 
narily occarring  formK  of  nitrogen,  phosphoric  acid  and  potash 
are  as  follows : 

per  lb. 

Nitrogen  in  animoaia  salts _ ITJ 

nitrates 15 

Orgauic  niCrofcea  io  dry  and  flne  ground  fleh,  coeat  and  blood..  16 

in  cotton  seed  meal  and  castor  pomace 15 

in  fine  boae  Bad  tankage 16 

in  flne medium  bone  and  tankage.. 12 

in  medium  bone  and  tankage 9^ 

in  coarser  boue  and  tankage 7} 

in  liair,  born  sbavings  and  coarse  Qsh  scrap. .  7 

Phosphoric  acid,  soluble  in  water 7i 

in  ammonium  citrate" 7 

In  dr;  ground  flsb,  Bne  bone  and  tank- 
age   7 

in  fine  medium  bona  and  tankage 6^ 

in  medium  bone  and  tankage 4} 

in  coarser  bone  and  tankage 3 

Potash  as  high-grade  sulphate  and  in  forms  Tree  from  muriate 

(or  chlorides) 61 

as  muriate 4i 

These  Trade-valnea  were  agreed  upon  by  the  Experiment  Sta- 
tions of  MaBpachusetta,  New  Jersey,  Rhode  Island^  and  Connecti- 
cut, for  use  in  their  respective  States  dating  1892.  They  are  the 
average  prices  at  which,  during  the  six  months  preceding  March 
last,  the  respective  ingredients  were  retailed  for  cash,  in  our  large 
markets,  in  those  raw  mnterials  whicli  are  the  regular  soui-ce  of 
supply.  They  also  correspond  to  the  average  wholesale  price  for 
the  six  months  ending  March  let,  plus  about  20  per  cent,  in  case 
of  goods  for  which  wc  have  wholesale  quotations.    The  valuations 

*  IMssolved  from  S  grams  of  the  unground  phosphate  previouBly  eitracted  n'ith 
pure  water,  by  lOH  c,  c,  neutral  solution  of  Ammonium  Citrate,  sp,  gr  1,09,  in  30 
minuiee,  at  6S°  C  ,  with  agitation  once  in  five  minulea.  Commonly  called  "re- 
verted "  or  "  backtcone  '  Phosphoric  Acid, 
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obtained  by  use  of  the  above  figures  will  be  fonnd  to  correspond 
fairly  wilb  the  average  retail pricet  at  the  large  markets  of  stand- 
ard raw  materinla,  such  as  : 

Sulphate  of  Amdionia,  MuriiCe  ol  Potasb, 

Nitrate  of  Soda,  SulpbBl«  of  Potash, 

Dried  blood,  Plain  Superphoiphate, 

Azotln.  Try  Ground  Fiah. 

AmmoDiie.  Bona  and  Taoksge, 

Ground  South  Carolina  Rock. 


Valuation  of  Supsrpmospuatks,  Special  Manureh  and  Mixed 
Febtilizers  of  High  Gbade. 

The  oi^anic  nitrogen  in  these  classes  of  goods  is  reckoned  at 
the  price  of  nitrogen  in  raw  materials  of  the  best  quality. 

Insolable  Phosphoric  Acid  is  reckoned  at  2  cents  per  poand. 
Polaab  is  rated  at  4^  cents,  if  sufScieot  chlorine  is  present  in  the 
fertilizer  to  combine  with  it  to  make  muriate.  It  there  is  more 
Potasb  present  than  will  combine  with  the  chlorine,  then  this  ex- 
cess of  Potash  is  reckoned  at  6^  cents  per  pound. 

In  most  cases  the  vahiation  of  the  Ingredients  in  Superpbos- 
phates  and  Specials  falls  below  the  retail  price  of  these  goods. 
The  difierence  between  the  two  figures  represents  the  manufac- 
turer's charges  for  converting  raw  materials  into  manufactured 
articles  and  selling  them.  These  chaises  are  for  grinding  and 
mixing,  bagging  or  barreling,  storage  and  transportation,  com- 
mission to  agents  and  dealers,  long  credits,  interest  on  invest- 
ments, bad  debts,  and  finally,  profits. 

The  majority  of  the  manufacturers  agree  that  the  average  cost 
of  mixing,  bagging,  handling  and  cartage  ranges  from  (3.00  to 
H.50  per  ton. 

In  1892  the  average  selling  price  of  Ammoniated  Superphos- 
phates and  Guanos  was  136.28  per  ton,  the  average  valuation  was 
$25.46,  and  the  difference  t9.82,  an  advance  of  27.8  per  cent,  on 
the  valuation  and  on  the  wholesale  cost  of  the  fertilizing  elements 
in  the  raw  materials. 

In  case  of  Special  Manures  the  average  cost  was  |38.28,  the 
average  valuation  130.70  and  the  difference  IT. 58  or  2S.0  per  cent, 
advance  on  the  valuation. 

To  obtain  the  Valvation  of  a  Fertilizer  we  multiply  the'pounds 
per  ton  of  Nitrogen,  etc.,  by  the  trade-value  per  pound.     We 
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tbas  get  the  yalaca  per  ton  of  tbe  several  ingredients,  and  add- 
ing them  together  we  obtain  the  total  valuation  per  ton. 

Id  case  of  Ground  Bone,  the  sample  is  sifted  into  four  grades 
and  we  separately  compute  tlio  nitrogen- value  of  each  grade  by 
multiplying  the  pounds  oi*  nitrogen  per  ion,  by  the  per  cent,  of 
each  grade,  taking  ^^ih  of  that  product,  multiplying  it  by  the 
trade-value  per  pound  of  nitrogen  in  that  grade,  aqd  taking  this 
Snal  product  as  the  result  in  cents.  Summing  up  the  separate 
valaes  of  each  grade  thus  obtained,  together  with  the  values  of 
each  grade  of  phospfaorio  acid,  similarly  computed,  tbe  total  is 
tbe  Valuation  of  the  sample  of  bone. 

J%e  wMs  of  the  "  Valuation  "  are  two-fold ; 

1.  To  show  whether  a  given  lot  or  brand  of  fertilizers  is  worth, 
as  a  commodity  of  trade,  what  it  costs.  If  the  selling  price  is 
not  higher  than  the  vnlnation,  the  purchaser  may  be  tolerably 
sure  that  tbe  price  is  reasonable.  If  the  selling  price  is  twenty  to 
twenty-five  per  cent,  higher  than  the  valuation,  it  may  still  be  a 
fair  price ;  but  in  proportion  as  the  cost  per  ton  exceeds  the  valur 
atioD  there  is  reason  lo  doubt  the  economy  of  its  purchase. 

3.  ComparisoDS  of  the  valuation  and  selling  prices  of  a  number 
of  similar  fertilizers  will  generally  indicate  fairly  which  is  the  best 
for  the  money. 

But  the  valuation  is  not  to  be  too  literally  constraed,  for  analysis 
cannot  decide  accurately  what  is  the/brm  of  nitrogen,  etc.,  while 
the  mechanical  condition  of  a  fertilizer  is  an  item  whoso  influence 
cannot  always  be  rightly  expressed  or  appreciated. 

For  the  above  first-named  purpose  of  valuation,  the  trade-values 
of  the  fertiliiing  elements  which  are  employed  in  the  compota- 
tions  should  be  as  exact  as  possible,  and  should  be  frequently  cor- 
rected to  follow  the  changes  of  tbe  market. 

For  the  second-named  use  of  valuation  frequent  changes  of  the 
trade-value  are  disadvantageous,  because  two  fertilizers  cannot  be 
compared  as  to  their  relative  money-worth,  when  their  valuations 
are  deduced  from  different  data. 

Experieoce  leads  lo  the  conclusion  that  the  trade-values  adopted 
at  the  beginning  of  a  year  should  be  adhered  to  as  nearly  as  pos- 
sible throughout  the  year,  notice  being  taken  of  considerable 
changes  in  the  market,  in  order  that  due  allowance  may  be  made 
therefor. 

The  Agricultural  valve  of  a  fertilizer  is  measured  by  ihe  benefit 
received  from  its  use,  and  depends  upon  its  fertilizing  effect,  or 
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crop-producing  power.  As  a  broad,  general  rule,  it  \a  trne  that 
Peruvian  guano,  Bnperphosphates,  fieh-scraps,  dried  blood,  potash 
salts,  etc.,  have  a  high  agricultural  value  which  is  related  to  their 
trade-value,  and  to  a  degree  determiueg  the  latter  value.  But 
the  rnle  has  many  exceptionp,  and  in  particular  inetances  the 
trade-value  cannot  always  be  expected  to  fix  or  even  to  indicate 
(he  agricultural  value.  Fertilizing  effect  depends  largely  upon 
soil,  crop  and  weather,  and  as  these  vary  from  place  to  place, 
and  from  year  to  year,  it  cannot  be  foretold  or  estimated  except 
by  the  results  of  past  experience,  and  then  only  in  a  general  and 
probable  d 
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CLASSIFICATION  OF  FERTILIZERS  ANALYZED. 

The  lerlilizere  and  manunai  waste  products  analyzed  al  tlie 
Station  laboratory  from  November  18th,  1801,  to  January  1st, 
1893,  were  as  Tolluwa: 

Rau'  Uaterials  Couuoxly  Usbd  is  Mixed  Fertilizers. 

1.  Containing  Nitrogen  as  the  Chief  Volwible  Ingredient. 

Xitrale  o[  f!odB _ * 

Sulphate  of  Aomioiiia -..  1 

Dried  Blood -- 1 

Cotton  Seed  Meal _ 11 

Castor  PoniBrc 4 

2.  Conlaining  Phoephoric  Acid  as  the  Chief  Valuable  Ingredient. 

"OdorleM  PboBphate" 1 

Phosphate  Hook 3 

DiBaolved  Bone  Black 4 

Dissolved  South  CarolLna  Rock , 2 

3.  Containing  PaUtak  as  the  Chief  Valuable  Ingredient 

High  Grade  Sulphate  of  Polaah. 1 

Double  Sulphate  of  Potash  and  Magnesia S 

Muriate  of  PoWsh  4 

Kainit 2 

4.  Containing  KHrogen  and  Phosphoric  Acid. 

Boue  Mauuree 22 

Taokago 13 

Fish _._ , 6 

UlX-ED  PEBTtLIZeBS. 

Bone  and  Potash - .,.  3 

Mitn^enaus  Superphosphates 66 

i^pecial  Uanuree ... 4S 

Rome  Jlixtures 18 

UlSTELLAKEOnS   FEKTILIZGBS    AMU   UAHOBBE. 

Cotton  Hull  Ashes 26 

Wood  Ashes 15 

PhosphflUo  Marl 3 

Oyster  Shdl  Lime 1 

Soap  Factory  Refuse 1 

Horn  Waste I 

Wool  Waste 2 

Tobacoo  Dust 1 

Uuck 3 

Total 267 
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Tbese  analysis  are  discuseed  in  the  order  above  given.  In  all 
cases  where  the  contrary  is  not  slated  the  samples  were  drawn  by 
agents  of  the  Station  from  stock  in  dealers'  hands.  The  regular 
retail  cash  prices  are  given  wherever  possible.  In  many  cases  the 
actual  cash  prices  paid  by  purchasers  have  been  less  than  those 
here  stated. 

I.     Raw   Materials  of  High   Gradk   Co!4TAiifiNG   Xitrooen 

A8   THE   CrIEP   VALUABLE   InGBEDIENT. 

Nitrate  of  Soda. 

Nitrate  of  Soda  is  mined  in  Chili  and  purified  there  before  ship- 
ment. It  usually  contains  about  10  per  cent  of  nitrogen,  equivfi- 
lent  to  97  per  cent,  of  pure  nitrate  of  soda.  It  contains  besides, 
a  liitle  salt  and  some  moisture.  The  usual  guarantee  is  "W 
per  cent."  of  nitrate  of  soda  cqaivalent  to  15.8  per  cent,  of  nitro- 
gen. 

3457.  ^old  by  National  Fertilizer  Co.,  Bridgeport.  Sampled 
by  S.  E.  Cartiss. 

3479.  Sold  by  L,  Sanderson,  New  Haven. 

3491-  Sold  by  Quinnipiac  Co.,  Boston. 

36II.  Sold  by  Mapes  F.  &  P.  G.  Co.,  N.  Y. 

The  last  three  samples  were  drawn  by  an  agent  of  the  Station. 

Uit  U7t  Sl»l  SSII 

MoUmre !9  1.25  1 .08  1.22 

Insoluble  in  water 06  ,06  .23  .00 

Sodium  Chloride,  ^It 40  .SO  .40  1,06 

Sodium  Sulphite 20  .25  .n  .IS 

Pure  Sodmin  Sitrale 99.05  97.64  98.07  91.66 

100,00  100.00  100.00  100,00 

Equivalent  Nilrogeo )6.34  IG.ll  16.18  16.10 

Cost  per  ton |I6.00  $50.00  tiO.OO  *48.O0 

Nitrogen   costs    cents   per 

pound MO  15.5  154  14-9 

Sulphate  of  Ammonia. 
This  article,  now  made  on  a  large  scale  as  a  by-product  of  gas- 
work)',  usually  contains  over  20  per  cent,  of  nitrogen,  the  equiva- 
lent of  from  94  to  97  per  cent,  of  sulphate  of  ammonia.     The  rest 
is  chiefly  moisture.     The  usual  guarantee  is  25  per  cent,  of  am- 
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monia,  which  is  equivalent  to  20.6  per  cent,  or  Ditrogen,  but 
commercial  sulphate  of  ammonia  commonly  contains  less  than 
that  quantity. 

A  single  sample,  3648>  sold  by  L.  Sanderson,  New  Haren, 
contained  20.52  per  cent,  of  nitrogen,  equivalent  to  24.86  per 
oent.  of  ammonia  and  was  sold  for  172  pertoD,  eqaivalent  to  17>6 
oenta  per  poattd. 

CoiTON  Seed  Meal. 

The  seed  of  the  cotton  plant,  after  ginning  to  remove  the  fiber, 
passes  through  a  mill  which  halls  or  decorticates  it.  The  hulled 
seed  is  ground  and  the  oil  expressed.  The  gronnd  cake  from  the 
presses  is  used  as  a  cattle  food  and  fertilizer.  The  hulls  are 
bnmed  for  fuel  in  the  oil  factory  and  the  ashes,  which  contain 
from  20  to  30  per  cent,  of  potash,  are  also  used  as  a  fertilizer. 

Sometimes,  however,  hulls  and  seed  are  ground  together,  mak- 
ing *' undecorticated  meal"  which  contains  considerably  leas 
nitrogen  and  has  correspondingly  less  money  value  as  a  fertilizer 
or  as  a  feed.  When  the  meal  has  undergone  heating  or  fermen- 
tation, its  color  changes  from  a  deep  yellow  to  brown  or  reddish- 
brown.  It  is  then  unfit  for  cattle  food  and  is  sold  at  a  cheaper 
rate  as  a  fertilizer. 

3418.  From  stock  of  J.  Marsh,  New  Milford. 

3426.  From  stock  of  H.  K.  Brainard,  Thompsonville.  Sam- 
pled by  Elam  French,  Enfield. 

3427.  Sampled  by  David  French,  Enfield. 

3441.  From  stock  of  Olds  &  Whipple,  Hartford.  Sampled  by 
Walter  Smith,  Windsor. 

3443.  From  stock  of  Olds  &  Whipple,  Hartford.  Sampled  by 
G.  H.  Fitch,  Windsor. 

3447.  From  stock  of  Olds  &  Whipple,  Hartford.  Sampled  by 
E.  J.  Wells,  Windsor. 

3461.  From  stock  of  E.  A.  Buck  Sc  Co.,  Willimantic.  Sam- 
pled by  8.  O.  Griswold,  Poquonock. 

3469.  From  stock  of  Olds  tb  Whipple,  Hartford.  Sampled  by 
Eugene  Brown,  Poquonock. 

3470.  From  stock  of  E.  S.  Hough,  Poquonock.  Sampled  by 
Eagene  Brown,  Poquonock. 

3471.  From  stock  of  E.  S.  Hough,  Poquonock.  Sampled  by 
Eugene  Brown,  Poquonock. 

3495.  Breed,  Pierce  <fe  Co.,  Boston.  From  stock  of  Olds  & 
Wliipple,  Hartford. 
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AHlLTSSe. 

MIS  UU  Un  SKI  SJJ2  Ml  tUi  U<l  »T«  SI7I  UtS 

Nitrogen 1.12  7,46    7.32    7.62  6.99    6.60  6.91  7.11  7.13  7.16    6.97 

Phosphoric  acid  3,10     3.15  2.32    3,30  2.66  2.78  2.79  2.80    2,21 

Potiiah 1,80     99  1.37    2.13  1.93  1.86  1.90  1,79    1,83 

Cost  per  too  ..^29.01}     28.00  21,fi0  27.00  36.00  36.00  36.00  26,00  36,00 

Nitrogen  costs 

cents  per  lb.  15.9     15.8  16.3  15.3  14.7  14.1  14.0  14.1  14.3 

Tbe  laKt  eample,  3496,  wae  damaged  meal,  sold  at  a  lower  price 
because  of  its  being  "  off  color." 

Castor  Pohack. 

The  ground  residue  of  castor  beans  from  which  castor  oil  has 
been  extracted. 

8666.  Made  by  H.  J.  Baker  &  Bro.,  N.  Y.  Sampled  from 
Block  of  F.  S.  Bidwell,  Windsor  Locks. 

3450.  Sold  by  Bowker  Fertilizer  Co.,  Boston,  Maes.  Sampled 
from  stock  of  A.  D.  Bridge  by  T.  J.  Stroud,  Shaker  Station. 

3567.  Made  by  Collier  Co.,  St:  Louis,  Mo.  Sampled  from 
stock  of  F.  Ellsworth,  Hartford. 

3496.  Made  by  Red  Seal  Castor  Uil  Co.,  St.  Lonta,  Mo.  Sam- 
pled from  stock  of  Olds  &  Whipple,  Hartford. 

Akalybes. 

1S«  MO  1>«  »M 

Nitrc^D  „. 4.S1  5.33  6.04  S.66 

Phoaphoric  acid 1.34  3.15  1.73  1,70 

Polaah 1.08  1.26  1.13  .98 

Cost  per  ton ^3,00  20,00  32.00  33.00 

Nitrogen  coats    per   pound  in 

cents 31.6  14.7  18.3  16.6 

The  sample  of  H.  J.  Baker  &  Bro's  pomace  is  evidently  dam- 
aged. The  manufaciurers  state  that  it  does  not  at  all  represent 
their  season's  output.  The  Station  endeavored  to  secure  other 
samplesof  this  brand  from  the  Conn,  market  but  was  unable  to 
find  them. 
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TL    Raw  Materials  of  IIioh  Grade 
Acid. 

"  Odorless  Phosphate." 

3438<  A  sample  of  this  material  was  drawn  from  stock  pur- 
chased of  Jacob  Reese  of  Pliila,,  by  H.  Von  Tobel,  Harwinton. 
It  contained  18.42  per  cent,  of  phosphoric  acid  and  cost  120.00 
per  ton. 

This  is  Basic  Slag  from  steel  works  formerly  known  as  "  Thomas- 
Blag." 

If  Basio  Slag  coald  be  purchased  cheaply  enough,  it  would  be 
well  wortb  the  attention  of  those  tobacco  growers  who  endeavor 
to  avoid  the  use  of  any  but  a  small  quantity  of  sulphates  on  their 
land.  While  it  is  relatively  an  ''insoluble"  form  of  phosphoric 
acid,  experience  has  shown  that  in  many  cases  it  is  much  more 
readily  available  to  crops  than  ground  rock  phosphate,  and  on 
•omg  soils  meets  the  requirements  of  crops  aa  well  as  an  equal 
money  value  of  superphosphate.  On  other  soils,  however,  it  does 
not  show  this  equality.  See  Reports  of  this  Sution  for  1887,  p. 
no,  also  for  1888,  p.  112,  and  for  1889,  p.  203. 

Dissolved  Bonk  Black,  Dissolved  Bonr  and  Acid  Phosphate. 
Superphosphates  made  by  treating  waste  and  spent  bone  black 
from  the  sugar  refineries,  bone  dust,  or  phosphate  rock  with  oil 
of  vitriol  which  renders  the  phosphoric  acid  largely  soluble  in 
water. 

Dissolved  Bone  Black. 

8455.  Sold  by  the  National  Fertilizer  Co.,  Bridgeport.  Sam- 
pled by  S.  E.  Curtiss,  Stratford. 

S477.  Sold  by  L.  Sanderson,  New  Haven. 
3499.  Sold  by  Qiiinnipiac  Co.     Slock   of   Olds  4  Whipple, 
Hartford. 

Bistolved  Bone. 

8456.  Sold  by  National  Fertilizer  Co.,  Bridgeport.  Sampled 
by  S.  E.  Curtiss,  Stratford. 

Acid  Phosphate. 
S689,  Sold  by  Qninnipiac  Co.,  New  London.     Stock  of  Olds 
A  Whipple,  Hartford. 
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Ahaltbes. 

S4SS  till  Un  Hit  S«8f 

PhoKphoric  acid,  soluble 1T.44  16.10  15,46  13.37  $.02 

reverted OG  .52  .26  1.59  6.S3 

insoluble 36  .07  aoue  .67  1.61 

Cost  per  too ^20.00  26.00  26.00  15.00  20.00 

Soluble  phosphoric  acid  costs  per 

pound  in  cents s-7  7-8  8.3  4.6  4.8 

III.  Haw  Materials  of  High  Grade  containing  Potash. 
High  Grade  Sulphate  op  Potash. 

This  material  should  contain  over  90  per  cent,  of  pure  sulphate 
of  potash  or  about  the  same  quantity  of  actual  polosh  as  the 
muriate,  but  no  more  than  a  trace  of  chlorine. 

3449.  Sold  by  Bowker  FertillEer  Co.,  Boston,  Mass.  Sampled 
from  Btock  of  A.  D.  Bridge,  Hazardville,  by  T.  J.  Stroud,  Shaker 
Station. 

3467.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  by  O.  B. 
Phillips,  Enfield  Bridge. 

3481.  Sold  by  L.  Sanderson.     Sampled  by  Station  agent. 

3492.  Sold  hy  Quinnipiac  Co.,  Kew  London.  Stock  of  Olds  & 
Whipple,  Hartford.    For  analyses  see  next  table. 

Double  Sulphate  op  Potash  and  Magnssia. 

This  material  is  usually  sold  as  "  sulphate  of  potash  "  or  "  man- 
ure salts,"  on  a  guarantee  of  "48-50  per  cent,  sulphate,"  which 
is  equivalent  to  25.9-27  per  cent,  of  actual  potash.  Besides  some 
46-5U  per  cent,  of  sulphate  of  potash  it  contains  over  30  per  cent, 
of  sulphate  of  magnesia,  chlorine  equivalent  to  3  per  cent,  of 
common  salt,  a  little  sulphate  of  soda  and  lime,  with  varying 
quantities  of  moisture, 

3480.  Sold  by  Quinnipiac  Co.,  New  London.  Slock  of  Olds  & 
Whipple,  Uartford. 

3483.  Sold  by  L.  Sanderson,  New  Haven. 

Akaltsks  op  High  Grade  Sulphate  and  Doublb  Sulphate  op  Potash. 

lliB  titi  14SI  34tt  t4H  t4St 

Potashfound 50.26  51.26  60.3*  47.84  26.24  2S.33 

KquivalentsulpbateoFpolash..  92.94  94.79  93.13  88.5  4B.54  4S.G4 

Guaranteed 95.0  90.0       90.0  48.0  48.0 

CostpertoD. 156.00  55.00  55.00  55.00  30.00  30.00 

Potash  costs  per  pound  in 

cents 5.5  5.36  5.46       5-7  5.71  5.71 


■   nt^lOO^IC 


PERTtLIZERS.      KAINIT. 


MuRIATtE    OF   POTABB. 


Commercial  muriate  of  potasli  contains  aboiU  80  per  cent,  of 
mnriate  of  potash  (potaseium  chloride)  15  per  cent,  or  more  of 
common  ealt  (sodium  chloride),  and  4  per  cent  or  more  of  water. 

It  is  generally  retailed  on  a  guarantee  of  80  per  cent,  muriate, 
which  is  equivalent  to  50.5  per  cent,  of  actual  potash. 

8454.  Sold  by  National  Fertilizer  Co.,  Bridgeport.  Sampled 
by  S,  E.  CurtisB,  Stratford. 

3483.  Sold  by  L.  Sanderson,  New  Haven. 

3493.  Sold  by  Mapes  Branch,  Hartford. 

3571.  Sold  by  Quinnipiac  Co.,  New  London.  Sampled  from 
stock  of  A.  P.  Wakeman,  Saugatiick.     For  analyses  see  next  table. 

Kainit. 

Eainit  is  less  uniform  in  composition  than  the  other  potash 
salts.  It  contains  from  11  to  15  per  cent,  of  potash,  more  than 
that  qaantity  of  soda,  and  rather  less  magnesia.  These  "  bases  " 
»re  combined  with  chlorine  and  sulphuric  acid.  Unless  "  cal- 
cined "  it  contains  more  water  than  the  sulphate  or  muriate  of 
potash.  It  is  usually  sold  on  a  guarantee  of  12  to  15  per  cent,  of 
potash,  or  23  to  25  per  cent,  "sulphate  of  potash."  It  cannot 
properly  be  called  a  sulphate  of  potash,  because  it  contains  more 
than  enough  chlorine  to  combine  with  all  the  potash  present  and 
there  is  every  reason  to  believe  that  its  potash  exists  as  muriate 
and  not  as  sulphate. 

3573.  Sold  by  Bowker  Fertilizer  Co.,  Boston.  Sampled  from 
stock  of  W.  H.  Anderson,  Putnam. 

AMULTSES  of    MUBtATE   OF    POTASH    A 

Uii  US] 

Potash 50.90  48.68 

EquivaloDt  muriate  nl  potash 90.4  76  9 

Gii&raateed So.O 

Coat  per  ton $10.00  42.50 

Potuh  costs  per  pound  in  cents     3.9  4.37 


D    KilNIT. 

MSI 

SS7I 

tSTt 

51.81 

61.13 

11.93 

81.9 

80.8 

ie.9 

80.0 

80.0 

19.7 

42.50 

18.00 

16.0P 

4-1 

4-7 

6.7 
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IV.      Raw   MATBBtALS  C0!(T41NING    KlTBOGEM   AND  PBOSPHOEW 

Acid. 
BoxB  Manurrs. 
The  terms  "  Bone  Dual,"  "  Ground  Bone,"  "  Bone  Meal "  and 
"Bone"  applied  to  fertilizers,  eometimes  signify  material  made 
from  dry,  clean  and  pure  bones ;  in  other  cases  these  terms  refer 
to  the  result  of  crushing  fresh  or  moist  bones  which  have  been 
thrown  out  either  raw  or  after  cooking,  with  more  or  less  meat, 
tendon,  and  grease— and  if  taken  from  garbage  or  ash  heaps,  with 
ashes  or  soil  adhering;  again  they  denote  mixtures  of  bone,  blood, 
meat  and  othnr  slaughter-house  refuse  which  have  been  cooked  in 
steam-tanks  to  recover  grease,  and  are  then  dried  and  sometimes 
sold  as  "tankage;"  or,  finally,  thoy  apply  to  bone  from  which  a 
large  share  of  the  nitrogenous  substance  has  been  extracted  in 
the  glue  manufactnre.  The  nitrogen  of  all  these  varieties  of 
bone  when  they  are  in  the  same  state  of  mechanioal  sabdiTisioD 
has  essentially  the  same  fertilizing  value. 

1.     Sampled  by  Station  Agents. 

In  the  tables  on  pages  71  and  72  are  tabulated  IS  analyses. 

Sample  3594,  Lister's  Celebrated  Ground  Bone,  is  a  mixture 
of  bone  and  salt  cake  or  sulphate  of  soda. 

Sample  3552,  Bowker's  Bone  according  to  the  statement  of  the 
maoufaotnrer,  is  made  almost  wholly  from  the  head  bones  of  cat- 
tle, sheep  and  calves  which  ai-e  slaughtered  at  the  Brightou 
abattoir,  to  which  some  oil  of  vitriol  is  added  to  prevent  heating. 

This  addition  of  oil  of  vitriol  causes  a  part  of  the  finer  material 
to  clump  together  in  soft  "pebbles."  These  require  to  be  disin- 
tegrated by  washing  or  crushing  before  a  mechanical  analysis  is 
made. 

The  oil  of  vitriol  moreover  makes  a  portion  of  the  phosphoric 
acid  soluble  iu  water.  Analyzed  as  a  superphosphate  this  bone 
contains : 

Phosphoric  acid,  soliibie 4.43  per  cent, 

"reverted" 10.9*        " 

inBoluble 3.16        " 

Treated  as  a  superphosphate  its  valuatioh  will  be  t33.60,  46 
cents  higher  than  is  given  in  the  table. 
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Coat  and  Valuation. 
EzclDding  3594,  which  is  «  mixture  of  bone  and  salts,  the  average  cost 
of  the  seTenteen  brands  is  $33.12,  and  the  average  valuation  is  f  35.90, 
which  is  a  tolerably  satisfactory  agreement,  though  the  Station  valua- 
tion is  still  higher  than  is  fully  justified  by  the  state  of  the  market. 

2,  Manufacturers*  Samples.     3.  Samples  drawn  by  private 

individual. 
Here  are  giveo  Rnalyses  of  samples  sent  to  the  Station  by  the 
m&Qiifacturers.  No  samples  of  these  brands  were  drawn  by  the 
sampling  agents,  and  it  is  therefore  necessary, — to  meet  the  re- 
qairement  of  the  law  which  calls  for  an  annual  analysis  of  each 
brand — to  analyze  the  samples  deposited  at  the  Station  by  manu- 
facturers. With  these  is  the  analysis  of  one  sample  drawn  by  a 
private  individual. 

Manufacturers'  Samples. 

3587.  Ground  Bone  Meat.  Made  by  the  Crocker  Fertilizer 
and  Chemical  Co.,  Buffalo,  N.  Y. 

3689.  Pure  Ground  Bone.  Made  by  the  Crocker  Fertilizer 
and  Chemical  Co. 

3563.  Ground  Bone.  Made  by  the  Rogers  Manufacturing  Co., 
Rockfall. 

Sampled  by  private  individual. 

8463.  Ground  Bone,  made  by  J.  W.  Wadswortb,  Hartford. 
Sampled  from  stock  of  R.  R.  Wolcoti  by  John  Hamner,  Wethers- 
field. 

Ahaltbbb  or  MANL'r.icruaifRs'  Sauples  ahd  Sample  froh  Privatb  Individdal. 
Mbchanlcal  Analtses. 

ISST       »gB  S5U  IJCI 

Fine,  smalier  Ibsn  J^  ipoh 19           '11  2a  31 

Fine  medium,  amaller  than  ^  inch.     13            21  2S  31 

Mvdium,  Bmaller  tban  y'i  inch 8            49  42  22 

Coarse,  larger  than  ^  Inch 0              3  2  16 


CUEHCCAL  ANALTSBS  AND  VAtnATlONS. 

Nitrogen 2.22         4.33        4.13  3.46 

PhoBphorieaeid 28.26       24.92       23.41  23.19 

TaluBtion  per  ton $43.61        36.69        35.18  32.S7 
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Tankaok. 
This  name  ia  pi-operly  applied  only  to  the  sediment  remaining 
in  tanks  where  meat  scrap  with  some  bone  is  rendered  to  separate 
the  fat.  After  boiling  or  superheating  with  steam,  the  fat  rises 
to  the  surface  of  the  water  and  is  removed,  the  sonp  is  run  oS, 
and  the  settlings  at  the  bottom  are  dried  and  sold  as  tanliage. 
Such  material  contains  as  large  or  larger  percentage  of  nitrogen 
than  of  phosphoric  acid.  But  the  name  tankage  is  also  loosely 
applied  to  mixtures  that  consist  largely  of  bone  and  do  not  difier 
greatly  in  composition  from  pure  bone. 

1.  Sampled  by  Station  Agent. 
3679.  Made  by  Danbury  Fertilizer  Co.,  Danbury. 
3478*  Pulverized  Bone  and  Meat.     Sold  by  L.  Sanderson,  New 
Haven. 
3503.  Sold  by  Olds  &  Whipple,  Hartford. 
3593.  Blood,  Bone  and  Meat.     Sold  by  L.  Sanderson,  New 
Haven. 

2.  Sampled  by  the  Manufacturer. 
S588.  Made  by  D.  S.  Wadsworth,  Hartford. 

3.  Sampled  by  private  individuals. 

3694.  Made  by  D.  S.  Wadsworth,  Hartford.  Sampled  by  F. 
H.  Stadtmdller,  Elmwood.' 

3448.  From  Bowker  Fertilizer  Co.,  Boston.  Sampled  from 
stock  of  A.  D.  Bridge,  HazardviUe,  by  T.  J,  Stroud,  Shaker 
Station. 

3578.  Sold  by  Williams  &.  Clark  Fertilizer  Co.,  N.  T.  Sam- 
pled by  Andrew  Kingsbury,  Coventry. 

3590.  Made  by  Bartholomew  Se  Co.,  Meriden.  Sampled  by 
J.  Norris  Barnes,  Yalesville.     For  analyses  see  page  75. 

Dried  Fish. 

The  samples  whose  analyses  are  here  given  are  unacidulated 
but  are  analyzed  as  superphosphates  for  comparison  with  other 
samples  of  fish  to  which  oil  of  vitriol  has  been  added  to  preserve 
them. 

3570.  Sold  by  Bowker  Fertilizer  Co.,  Boston,  Mass.  Sampled 
from  stock  of  W.  F.  Andross,  East  Hartford. 
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3490>  Sold  by  Qiiinnipiac  Co.,  New  London.  Sampled  from 
stock  of  Olds  <fc  Whipple,  Hartford. 

8484.  Sold  bj  L.  Sanderson,  New  Haven. 

3643.  Made  by  L,  Wilcox,  Mystic.  Sampled  from  stock  of 
Fred  Gallup,  New  London,  J.  A.  Lewis,  Willimantic,  H.  K. 
Brainard,  Thorn psonville,  W.  W.  Cooper,  Suffield. 


i>  Taluatioss. 
1510       1490 


Nitrogen  . 
Phosphor 


.0  acid,  soluble 

reverted 6. 

insoluble 1. 

Cost  per  ton J36. 

NitrOECn   costs  per  pound  ii 
cents* 


•  Allowing  1J,  7,  and  3  o 
insoluble  phosphoric  acid. 


a  per  pound  n 


.00   35.00   36.00   36.00 

17.5       159       IS.7 
■iivfUy  for  soluble,  reverted  and 
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MIXED   FERTILIZERS. 
I.    BoKB  AND  Potash. 
3596>    A  1  Fertilizer,  mode   by  C.  Buckingham,  Soathport. 
Sampled  by  Station  agent  from  Btock  of  R.  C,  Wilcox,  Onilford. 
3591.     Circle  Brand  BoDe  and  Potash,  made  by  Bradley  Fer- 
tilizer Co.,  Boston,  Mass.    Sampled  by  manuracturer. 

3569.  Ground  Bone  and  Potash,  made  by  E.  Frank  Coe, 
Mew  York.  Sampled  by  Station  agent  from  stock  of  City  Coal 
and  Wood  Co.,  New  Britain. 

Analyses  and  Valuations. 

MEOBlNiaAL  Ahaltbbs.* 

MM  USI  USfl 

Fine,  smaller  than  A  inch bB  62  63 

Hoe  medium,  smaller  tbaa  ^  inch 11  36  20 

Coarse  medium,  smaller  Iban  ^  inch 15  12  13 

Coarse,  larger  than  ^  inch 6  0  8 

100  100  100 
Chemical  Analtses. 

Nitrogen 4.08  2.66  1.37 

Phoephoric  acid 16.44  17.69  10.26 

Potash 6.31  6.06  2.90 

TaluatioD  per  ton $36.10  34.29  18,88 

II,     Nitrogenous  Sdferphosf hates  and  Guanos. 

Here  are  included  those  mixed  fertilizers  containing  nitrogen, 

phosphoric  acid  and  in  most  cases  potash,  which  are  not  designed 

by  their  manufacturers  for  use  on  any  special  crop.     "Special 

Manures"  are  noticed  further  on, 

1.     Sampiet  drawn  by  Station  Agents. 

In  the  tables  on  pages  60  to  87  are  tabulated  the  analyses  of 
forty-six  brands  made  on  samples  collected  by  the  Station  agents. 

In  the  table  on  page  85  is  an  analysis  of  Sanderson's  Formula 
A,  No.  3596>  Another  analysis  of  this  brand  previously  made 
on  a  sample  drawn  by  our  agent  from  stock  of  E.  B.  Clark, 
Milford,  No.  3518,  is  given  below.  The  manufacturer  objected 
that  this  did  not  fairly  represent  the  quality  of  the  brand.    Analy- 

*  In  these  mixtures  tlie  potash  salts  are  Hashed  out  before  making  the  mechan- 
ical aoatjais. 
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«  No.  3S9ft  WM  then  nude  and  also  No.  3597^  gi^ni  below, 
from  another  lot  or  goods.  These  two  later  analjaea  sbow  tolera- 
ble agrecnieot  and  a  considerably  better  qnslity  than  the  fint 
asalyna.     See  also  analyses  of  this  brand  on  page  91. 

■>raiit  AMLTses  or  Saidebsos's  Founn.^  A. 

uu  swr 

HitroitCTi  M  DitraCw 1.35  1.96 

Ofipoic - 1.9S  J.91 

Total  nilroireD _ 3  41  4.86 

PhMptoric  »cid.  »f>hibl«    5.«  4.99 

reverted 3.«  S.S1 

huoiuble 1.55  .68 

Toll] lO.W  9.J4 

Potaah  as  murule S.64  7.43 

Chlorine 6.S8  CU 

Cort  per  bm $35.00  35.00 

Tddalion  per  loo f29.76  34  60 

TUK   OUAKAltTEES. 

The  law  of  Conaecticut  requires  every  package  of  fertilizer  to 
bear  a  statement  of  the  actasi  composition  of  the  goods.  This 
usually  L-xpreflsee  tbe  qaaotitieB  of  nitrogen,  phosphoric  acid  and 
potaith  within  certain  limits,  as  "nitrogen  2-4  per  cent." 

If  a  fertilizer  with  such  a  guarantee  actually  contains  S  per 
cent,  of  nitrogen,  it  is  within  tbe  manufacturer's  guarantee. 

It  is  the  lowest  Ggnres  of  the  Enarantee  therefore  that  purchasers 
should  regard. 

Of  the  fortysix  brands  here  reported  elereu  are  below  their  mini- 
mnm  gnsraatee  in  respect  of  one  ingredient,  aad  four  in  respect  of  two 
ingredients.  That  is,  one'tliird  of  all  tbe  nitr^enons  supeiphosphates 
in  onr  market  cootain  less  of  one  or  of  two  ingredienta  than  they  are 
claimed  to  contain. 

It  is  urged  that  an  excess  of  one  ingredient  over  the  guarantee 
•bould  be  held  to  make  good  the  deficiency  of  another.    But  with 

enable  care  and  skill  in  the  manufacture  and  in  tbe  sampling 

analysis  of  the  goods  the  actual  analysis  should  not  fall  below 
minimum  guaranteed  in  any  respect  particularly  when  wide 
:r  are  allowed  in  the  guarantees  tbemselves. 
>mpariaon  of  the  tables  of  analyses  with  those  of  past  years 
'S  that  certain  brands  have  about  the  same  composition  year 
'  year,  while  others  fluctuate  considerably  and  cannot  be  de- 
led on  to  be  alike  year  after  year. 
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Cost  and  Valuation. 

C08l. 

The  method  used  to  sscertain  tlie  retail  cash  price  of  the  phos- 
phates is  as  follows: 

The  sampling  agentB  inquire  aod  note  the  price  at  the  time 
each  sample  is  drawn.  The  analyaie  when  done  is  reported  to 
escb  dealer  from  whom  a  sample  was  taken,  with  an  enclosed 
postal  card  addressed  to  the  Station,  and  a  reqnest  to  note  on  it 
vhetfaer  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
.    Station. 

To  each  manufactnrer  is  also  sent  a  request  that  he  will  notify 
the  Station  regardiog  the  probable  average  cash  price  at  freight 
centers  in  Connecticut,  of  such  brands  as  he  sells  in  the  State. 

From  these  data  the  average  prices  are  compnted. 

Valuation. 

The  valuation  has  been  computed  in  all  cases  in  the  usual 
miDoer. 

Percentage  Difference  given  in  the  last  column  of  the  table 
shows  the  percentage  excess  of  the  cost  price  over  the  average 
retail  cost  of  the  nitrogen,  phosphoric  acid  and  potash  contained 
ID  the  fertilizer. 

This  information  puts  the  purchaser  in  a  position  where  he 
csD  fignre  as  to  the  probable  relative  value  of  the  different  brands 
and  the  probable  relative  economy  of  buying  fertilizers  mixed  or 
Domiied. 

Which  method  of  buying  is  preferable  can  only  be  determined 
by  each  individual  farmer,  who  should  know  best  what  his  soil 
ud  crops  need  and  what  his  facilities  for  purchase  and  payment 
are. 

No  general  mle  can  be  given.  In  one  case  ready-mixed,  in 
another,  home-mixed  fertilizers  may  be  found  the  more  profitable 
tonse. 

The  average  cost  of  the  nitr^enous  superphosphates,  excludiog:  the 
last  two  analyses  of  the  table  iu  which  cost  exceeds  valnatjoa  by  con- 
siderably more  than  fifty  per  cent.,  is  $35.28.  The  average  valuation, 
I35.46,  and  the  percentage  difference  37.8. 

Last  year  the  corresponding  figures  were: 
Average  cost   133.93,  Average  valuation  $26.13,  Percentage 
diSerence  20.6. 
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sis  No.  S&96  waB  then  made  and  also  No.  3597,  given  below, 
from  another  lot  of  goods.  These  two  later  anslyses  show  tolera- 
ble agreement  and  a  considerably  better  quality  than  the  first 
analysis.     See  also  analyses  of  this  brand  on  page  91. 

Othir  AH1.LTBGB  OP  Samdbbson'b  Fdbkdla  A. 

Stit  UtT 

Nitrof^D  as  nitrates 1.66  1,96 

organic - 1.98  2.91 

Total  nitn^n , 3.47  4.86 

PhoBphoric  acid,  soluble    6.44  4.99 

reverted 3.65  S.67 

insoluble 1.66  .68 

Total 10.64  9.2* 

Potash  as  muriate 5.64  7.43 

Ohlorine 6.88  8.36 

Cost  per  ton $3S.0O  36.00 

V«loatJonper  too 129.16  34  60 

The   GtlABANTBGS. 

The  law  of  Connecticut  requires  every  package  of  fertilizer  to 
bear  a  statement  of  the  actual  composition  of  the  goods.  This 
usually  expresses  the  qnantiticB  of  nitrogen,  pboBphoric  acid  and 
potash  within  certain  limits,  as  "  nitrogen  2-4  per  cent," 

If  a  fertilizer  with  such  a  guarantee  actually  contains  2  per 
cent,  of  nilrogeo,  it  is  within  the  manufacturer's  guarantee. 

It  is  the  lowest  fiB:ures  of  the  euaraatee  therefore  that  purchasers 
■honld  regard. 

Of  the  forty-aix  brands  here  reported  eleven  ore  below  their  nmi- 
mum  eruarantee  in  respect  of  one  ini^redieat,  and  (our  in  respect  of  tm 
ingredients.  That  is,  one-third  of  all  the  nitroecnous  superphoiphatea 
in  our  market  contain  leaa  of  one  or  of  two  ingredients  than  the^  Are 
claimed  to  contain. 

It  is  urged  that  an  excess  of  one  ingredient  over  the  guarantee 
should  be  held  to  make  good  the  deficiency  of  another.  But  with 
reasonable  care  and  skill  in  the  manufacture  and  in  the  Bampling 
and  analysis  of  the  goods  the  actual  analysis  should  not  fall  below 
the  minimum  guaranteed  in  any  respect  particularly  when  wide 
limits  are  allowed  In  the  guarantees  themselves. 

Comparison  of  the  tables  of  analyses  with  those  of  past  years 
shows  that  certain  brands  have  about  the  same  composition  yeu- 
after  year,  while  Others  fluctuate  considerably  and  cannot  be  de- 
pended on  to  be  alike  year  after  year. 
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Cost  and  Valuation, 
Cost. 

The  method  used  to  aacenain  the  retail  cash  price  of  the  phoa- 
pbatei  is  OB  follows: 

The  wmpUng  agents  inquire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analyaie  when  done  is  reported  to 
each  dealer  from  whom  a  sample  waa  taken,  with  an  enclosed 
postal  card  addressed  to  the  Station,  and  a  request  to  note  on  it 
whether  the  retail  cash  price  is  correctly  giveo  and  to  mail  to  the 
Station. 

To  each  mannfaclnrer  is  also  sent  a  request  that  he  will  notify 
the  Station  regarding  the  probable  average  cash  price  at  freight 
ceoters  in  Connecticut,  of  such  brands  as  he  sells  in  the  State. 

Prom  these  data  the  average  prices  are  oompnted. 

Valuation. 

The  valuation  has  been  computed  in  all  cases  in  the  usual 
manner. 

Percentage  Diffirettce  given  in  the  last  column  of  the  table 
shows  the  percentage  excess  of  the  cost  price  over  the  average 
retail  cost  of  the  nitrogen,  phosphoric  acid  and  potash  contained 
in  the  fertilizer. 

This  information  puts  the  purchaser  in  a  position  where  he 
cas  figure  as  to  the  probable  relative  value  of  the  different  brands 
and  the  probable  relative  economy  of  buying  fertilizers  mixed  or 
anmixed. 

Which  method  of  buying  is  preferable  can  only  be  determined 
by  each  individual  farmer,  who  should  know  best  what  bis  soil 
and  crops  need  and  what  his  facilities  for  purchase  and  payment 
ire. 

No  general  rule  can  be  given.  In  one  case  ready-mixed,  in 
mother,  home-mixed  fertilizers  may  be  found  the  more  profitable 


The  average  coat  of  the  DitrogeDOua  superphosphates,  excluding  the 
last  two  analyses  of  the  table  in  which  cost  exceeds  valuatiou  by  coo- 
tidetably  more  tfaao  fifty  per  cent.,  is  $35.28.  The  average  valuation, 
$35.46,  and  tbe  percentage  difference  37,8. 

Last  year  the  corresponding  figures  were : 
Average  cost   133.93,  Average  valuation  $28.13,  Percentage 
difierence  20.S. 
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bIb  No.  3596  waB  then  made  and  also  No.  3597,  given  below, 
from  another  lot  of  goods.  These  two  later  analyaeB  show  tolerar 
ble  agreement  and  a  considerably  better  quality  than  the  firat 
analysis.     See  also  analyses  of  this  brand  on  page  91. 

Otbbr  ANALrsca  of  Samdeboom's  Fobiiui^  A. 

IS  It  H*T 

Nitrogen  ae  D[crate8 1.5S  I.9G 

organic I.9S  1.91 

Total  nitrogan ,'t.*7  4.86 

Phospboric  acid,  soluble    6.44  4.99 

reverted 3.66  S.61 

insoluble 1. 66  ,89 

Total 10.64  9.24 

PotaBh  BB  muriate 6.64  7.43 

Chlorine 6.B8  t.K 

Cost  per  too $36.00  3S.00 

Valuation  per  ton ...  $29.76  34  60 

Tub  GrABANTKEB. 

The  law  of  Connecticut  requires  every  package  of  fertilizer  to 
bear  a  statement  of  the  actual  composition  of  the  goods.  This 
usually  expresses  the  quantities  of  nitrogen,  phospboric  acid  and 
potash  within  certain  limits,  as  "  nitrogen  2-4  per  cent.*' 

If  a  fertilizer  with  such  a  guarantee  actually  contains  2  per 
cent,  of  nitrogen,  it  is  within  the  manufacturer's  guarantee. 

It  is  tbc  lowest  fignrcs  o(  the  suanuitee  tberefore  ttuit  purchasers 
should  regard. 

Of  the  fort]r-six  brands  here  reported  eleren  are  below  tbeir  mini- 
mum  s^uanuttee  in  respect  of  one  JDnredient,  and  four  in  respect  of  two 
ingredients.  That  is,  one-third  of  >11  the  nitrosenons  auperphotphntea 
in  our  market  contain  less  of  one  or  of  two  Ingredients  tbaa  they  are 
claimed  to  contain. 

It  is  urged  that  an  excess  of  one  ingredient  over  the  guarantee 
should  be  held  to  make  good  the  deficiency  of  another.  But  with 
reasonable  care  and  skill  in  the  manufacture  and  in  the  sampling 
and  analysis  of  the  goods  the  actual  analysis  should  not  fall  below 
the  minimum  guaranteed  in  any  respect  particularly  when  wide 
limits  are  allowed  in  the  guarantees  themselves. 

Comparison  of  the  tables  of  analyses  with  those  of  past  yeari 
shows  that  certain  brands  have  about  the  same  composition  year 
after  year,  while  others  fluctuate  considerably  and  cannot  be  de- 
pended on  to  be  alike  year  after  year. 
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fertilizers.    nitbogknous  superphosphates.       79 
Cost  and  Valuation. 
Cost. 

The  method  used  to  ascertain  the  retail  cash  price  of  the  phos- 
phates is  as  follows : 

The  saiDpling  agents  inqaire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analysis  when  done  is  reported  to 
each  dealer  from  whom  a  sample  was  taken,  with  an  enclosed 
postal  card  addressed  to  the  Statioo,  and  a  reqnest  to  note  on  it 
whether  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
Station. 

To  each  manafacturer  is  also  sent  a  request  that  he  will  notify 
the  Station  regarding  the  prohahle  average  cash  price  at  freight 
centers  in  Connecticut,  of  snch  brands  as  he  sells  in  the  State. 

From  these  data  the  average  prices  are  computed. 

Yaluation. 

The  valuation  has  been  computed  in  all  cases  in  the  usnal 
manner. 

Percentage  Difference  given  in  the  last  column  of  the  table 
shows  the  percentage  excess  of  the  cost  price  over  the  average 
retail  cost  of  the  nitrogen,  phosphoric  acid  and  potash  contaioed 
in  the  ferlilizer. 

This  information  puts  the  purchaser  in  a  position  where  he 
can  figure  as  to  the  probable  relative  value  of  the  different  brands 
and  the  probable  relative  economy  of  buying  fertilizers  minted  or 
unmixed. 

Which  method  of  buying  is  preferable  can  only  be  determined 
by  each  individual  farmer,  who  should  know  best  what  his  soil 
and  crops  need  and  what  his  facilities  for  purchase  and  payment 
■re. 

No  general  rale  can  be  given.  In  one  case  ready-mixed,  in 
KDOtber,  home-mixed  fertilizers  may  be  found  the  more  profitable 
to  use. 

Tb«  average  cost  nt  the  nitrogenous  superphosphates,  ezclndine  the 
laat  two  analyses  of  the  table  in  which  cost  exceeds  valnation  by  con- 
siderably more  than  fifty  per  cent.,  is  $35.28.  The  average  valuation, 
f  35.46,  and  the  perccDtage  difference  27.8. 

Last  year  the  corresponding  figures  were : 
Average  cost  133.93,  Average  valnation  (28.18,  Percentage 
diflerence  20.6. 
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Fish  and  Potash. 
The  samples  or  Fish  aDd  Potash  included  in  the  previous  tables 
«re  tabniated  by  themselves  for  comparison  on  page  68. 

2.  /Sampled  by  Manufacturers  and  3.  Sampled  by  private 

individuals. 

(For  tabulated  analyses  see  page  91). 

2.    Sampled  by  Manvfacturert. 

These  samples  were  sent  to  the  Station  in  compliance  with  the 

terms  of  the  Fertilizer   Law    and  were   analyzed    because  do 

samples  of  the   brands    named   were  found    in    market    by  our 

sampling  agents: 

3598.  Fish  and  Potash,  Anchor  Brand,  made  by  Bradley 
Fertilizer  Co.,  Boston,  Mass. 

3647.  Buffalo  Superphosphate,  No.  2,  made  by  Crocker  Fer- 
tilizer Co.,  Buffalo,  N.  T. 

3661>  Vegetable  Bone  Superphosphate,  made  by  Crocker  Fer- 
tilizer Co.,  Buffalo,  N.  Y. 

3653.  Aramoniated  Practical  Superphosphate,  made  by  Crocker 
Fertilizer  Co.,  Buffalo,  N.  T. 

3650.  Garden  and  Lawn  Fertilizer,  made  by  L.  B.  Darling 
Fertilizer  Co.,  Pawtueket,  R.  L 

3654.  Success  Phosphate,  made  by  Lister's  Agricultural  Chemi- 
cal Works,  Newark,  N.  J. 

3665.  Ammoniated  Dissolved  Bone,  made  by  Lister's  Agricul- 
tural Chemical  Works,  Newark,  N.  J. 

3656.  Ammoniated  Bone  Superphosphate,  made  by  Preston 
Fertilizer  Co.,  Greenpoint,  L.  L 

3653.  Pilgrim  Fertilizer,  made  by  J.  S.  Reese  &  Co.,  Balii- 
more,  Md. 

3.  Sampled  by  private  individualt. 

The  following  analyses  were  made  on  samples  submitted  by 
private  individuals. 

3531.  Bone  Fish  and  Potash,  made  by  E.  R.  Kelsey,  Branford. 
Sampled  and  sent  by  E.  C.  Warner,  Fair  Haven. 

3681.  Fertilizer  made  for  Conn.  Valley  Orchard  Co.,  by  the 
Quionipiao  Co.,  N.  T.     Sampled  by  D.  L.  Rogers,  New  Britain. 

3537.  Formula  A,  made  by  L.  Sanderson,  New  Haven.  Sam- 
pled by  F.  R.  Curlisa,  Stratford. 

3698.  Formula  A,  made  by  L.  Sandersoo,  in  the  fall  of  1892. 
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3699.   Formula  A,  made  by  L.  Sandereon,  in  the  spring  of 
1892. 
The  last  two  samples  were  drawn  by  F.  H.  Todd,  Kortb  Haven. 

III.    Special  Manures. 

1.  Sampled  by  Station  AgenU. 

For  Analyse»  and  Valuationt  see  page*  93  to  100, 

Here  are  incladed  such  Nitrogenous  Sapcrphospbates  as  are 

claimed  by  their  manufactnrers  to  be  specially  adapted  to  the 

needs  of  particular  crop?. 

Notice  of  Particular  Analyses. 

Fairchild's  Formula  for  Corn  and  General  Crops  Ko.  3507  is 
a  mixture  of  nitrate  of  soda,  muriate  of  potash  and  fine  bone  flour, 
90  per  ceoL  of  which  passeB  a  round  mesh  ^  inch  in  diameter. 

An  analysis  3534  was  made  of  6  samples  of  the  Quinnipiac 
Potato  Manure  with  the  results  given  below.  The  manufactarer 
protested  against  the  analysis  because  it  did  not  represent  the 
average  quality  of  the  goods  which  should  show  a  much  higher 
per  cent,  of  potash  than  was  indicated  in  this  analysis.  The  Sta- 
tion, therefore,  determined  potash  separately  in  each  of  the  sam- 
ples with  the  following  reenlts: 

From  Taylor  *  Hubbell,  Newtown I.T9  percent. 

D.  C.  Wood 6.66 

Olds  *  Whippla 6.39 

W.  L.  L.  Spencer 5.41 

C.  A.  Young 6.24 

G.  M.  Williams 4.69 

It  is  evident  that  the  sample  from  Taylor  &  Hubbell  is  totally 
nnlike  the  othere.  A  new  mixture  of  samples  was,  therefore, 
prepared  from  which  this  sample  low  in  potash  was  ezclnded. 
The  analysis  of  this  second  sample,  Ko.  3684,  is  given  in  the 
table  on  page  100. 

tsu 

Nitrogen,  organic 2.71 

PIioBpboric  acid,  aoliibie o.B2 

reverted 2.14 

insoluble .76 

Total _ 9.01 

Potoah 4.65 

Chlorine 3.41 
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GUABANTBSS. 

Of  the  thirty-Dine  brands  of  ipecial  manores  analyzed,  sixteen  are  be- 
low the  maaufactnrer's  minimnm  guarantee  in  respect  of  one  ingre- 
-dient,  and  one  is  below  in  respect  of  two  ingredients. 

Cost,  Valuation  a\d  Percentage  Differekce. 
The  average  cost  per  ton  of  the  special  maonres  has  been  $38.28,  the 
average  valnation  $30.70,  and  the  percentage  difference  25.0,  a  little 
h^ber  than  in  case  of  the  nitrogenous  superphosphates. 
'  Last  year  the  corresponding  figures  were :    Ayerage  cost  $38.84, 
■average  Talnation  $31.64,  percentage  difference  22.8. 

2.  Sampled  by  Manufacturert,  and  3.  Sampled  by  Private 
Individuals. 
2.  Manu/actiiTers'  Samples. 
These  samples  were  seDt  to  the  Station  in  compliance  with  tbe 
terms  of  the  Ferlilizer  Law  and  were  analyzed  because  no  sam- 
ples of  the  bvanda  named  were  found  in  market  by  our  sampling 

3699.  Complete  Manure  for  Grass  and  Grain,  made  by  the 
Bradley  Fertilizer  Co.,  Boston,  Mass. 

3619.  Potato  and  Root  Crop  Manure,  made  by  Darling  Fer- 
tilizer Co.,  Pawtucket,  R.  I. 

3,   Samples  drawn  by  Private  Individuate. 

3687.  Mapes'  Tobacco  Manure,  Wrapper  Brand,  from  stock  of 
W.  H.  Filley,  Windsor.     Sampled  by  O.  P.  Parsons,  Poquonock. 

3688.  Fine  Wrapper  Brand  Tobacco  Grower,  made  by  Wil- 
liams and  Clark  Fertilizer  Co.,  N.  Y.  Stock  of  I.  J.  ^eardBley, 
New  Preston.     Sampled  by  G,  B.  Ackley. 

Anjiltres  and  Valuations. 

tin  Hl>  UST         HS8 

Kitrogen  as  nitraWs 5.99  .37  1.51  


organic 2.8i  1.67  3.3.H 

Total  Nitbooeh S.M  S.Si  CIS  (.tt 

Pho8plioric  add,  soluble 2.72  *.18  .61  .IS 

reverted 3.70  3.79  3.08  S.49 

insoluble l.eo  3.69  2.B0  S.tiO 

Total  PaosfHORic  Acm g.«  It.U  4.1fl  ll.n 

Potasb  as  muriate 36  6.78  .90  I.OG 

ns  sulphate 2.98            10.44  9.68 

TotalPotabh S.M  fcTS  II.U  It.U 

■Chlorine .27  7.13  ,68  .79 

ValuatiOD $31.46  30.05  39.60  41.60 
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HoMK  Mixed  Fertilizbrs. 

Following  are  the  formnlas,  analyses  and  valnationg  of  all  the 
Home  raixtnres  which  have  been  received  at  this  Station  for 
analyBis  during  the  past  season. 

The  prices  quoted  except  in  the  case  of  3443  are  regular  market 
retail  rates,  at  which  the  goods  can  be  bought  without  discounts. 
In  most  caaes  special  and  much  lower  prices  were  paid  partly  on 
account  of  large  orders  and  cash  payments. 

The  mechanical  conditiou  of  most  of  these  mixtures  was  excel- 
lent, being  as  fine  and  as  dry  as  average  factory-raized  goods. 

The  average  cast  of  the  raw  material  used  in  the  mixtures,  ex- 
dudios  1141  waa  $33-35  at  regular  market  rates,  disregarding  dis- 
counts, which  most  of  the  purchasers  received.  If  we  add  to  this 
ft.50  for  freight  and  f 2.00  per  ton  for  mixing,  an  allowance  which 
is  very  ample,  the  total  average  cost  will  be  $36.75  per  ton.  The 
average  valuation  is  $33.16  per  ton,  and  the  percentage  difference 
between  cost  and  valuation  f  ID.8. 

The  percentage  differences  between  cost  and  valuation  in  case 
of  the  factory-mixed  superphosphates  and  special  manures  this 
year  is  more  than  twice  as  lai^e,  indicating  that  there  was  in 
these  cases  great  economy  in  home-mixing. 
3443.     Made  by  S.  E.  Curtiss,  Stratford. 
Formula. 
2630  pounds  Uuriate  of  Potash. 

SOO      "       Nitrate  of  Soda. 
6400      "       Disgolved  Bone. 
14O0      "       DiuolTed  Bone  Black. 
4500       ■'       Tank  age. 

15830      " 
Costing  tl76.00  or  *22.52  per  ton. 
3476.     For  General  Use,  made  by  J.  Norris  Barnes,  Yalesville. 

300  pounds  Nitrate  of  ijcMla. 

1001)  "  Pulverized  Bone  and  Meat. 

4000  "  Blood,  Bone  and  Meat. 

laOO  "  Raw  Bone. 

SOO  "  Diaaolved  Bone  Black. 

1115  "  Uuriate  of  Potash. 

800  "  Double  Sulphate  Folaah  and  Magnesia. 

922S      '• 
Costing  t3S.2T  per  ton  delivered  at  Yalesville  at  regular  rates. 
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3486.  For  General  Use,  made  by  N.  D.  Piatt,  Milford. 

2000  pounds  TBnkago. 

Dissolved  Bone  Black. 
0  round  Bone. 
Sulphate  of  Ammouia. 
Muriate  of  Potash. 
SOD       "       Double  Sulphate  of  Potash. 

6000 

Costing,  at  regalar  rates,  t3S,00  per  ton  in  Milford. 

3487.  For  General  Use,  made  by  R.  M.  Treat,  Woodmont. 

460  pounda  Tankage. 
110      "       Sulphate  of  Ammonia. 
1000      "      Dissolved  Bone  Black. 
280      "       Muriate  ol  Potash. 
100      "      Bone  Black. 

2000       " 
Costing,  at  regular  rates,  134.67  per  ton. 

3488.  Made  by  G.  V.  Piatt,  Milford. 
800  pounds  Blood,  Bone  and  Meat. 

Ground  Bone. 
DiBSolved  Bone  Black. 
Sulphate  of  Ammonia. 
Nilrale  of  Soda. 
Sulphate  of  Potash. 
Uariata  of  Potash. 

2000 
Coating,  at  retail  ratce  t34.5l  per  ton. 

3489.  For  general  use.    Made  by  W.  L.  and  S.  T.  Merwin, 
Milford. 

no  pounds  Muriate  of  Potash. 
9G0       '-      Diisolved  Bone  Black. 
5Sa       "      Tankage. 
ITS       "      Sulphate  o(  Ammonia. 
12S       "      Ground  Bone. 

2,000       "      Casting,  at  rogular  rates,  (34.60  per  too. 
3603.  For  general  use.     Mode  by  N.  E.  Smith  &  Son,  Wood- 
mont. 

475  pounds  Tankage. 
I4.'i       "      Sulphate  of  Amoionia. 
1,000       "      Diaaolved  Bone  Black. 
2»0       ■■       Muriate  of  Potash. 
100       "      Bone  Black. 

2,000       "      Costing,  at  r^ular  rates,  J34.09  per  (on. 
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3604.  For  Potatoea.     Made  by  T.  J.  Stroud,  Shaker  StatioD. 
500  pouDds  Castor  Pomace. 
TaDkage. 

High  grade  Sulphate  of  Potash. 
Nitrate  of  Soda. 
DiBsolved  Boae  Black. 
Plaster. 

Coating  about  |30.!5  per  too. 

3506.  For  Oals.     Made  bj  T.  J.  Stroud,  Shaker  Statioo. 
TOO  pouoda  Caator  Pomace. 
Tankage. 

Muriate  of  Foiasb. 
Nitrate  ol  Soda. 
Plaster. 


i,100 


Costing  about  $30.60  per  tc 


3517.  Made  by  E.  Kingsburj,  Coventry. 
l.DOO  pounds  linkage. 
400       "      Muriate  of  Potash. 
400       '-      IHssoWed  Bone  Black. 
300      "      Nitrate  of  Soda. 

3,100       "        CottiDg  $36.00  ia  Coventry,  allowing  Jl.OO  for  mixing. 

3619.  For  Corn.     Made  by  G.  F.  Ptalt,  Milford. 
200  pounds  Nitrate  of  Soda. 
30O       "      Ground  Bone. 
BOO       "      Pisaolved  Bone  Black. 
600      "      Blood.  Bone  and  Meat. 
100       "      Uuriate  of  Potash. 

S,000       "      OoBt  at  regular  rates,  |:i3.83  per  too  in  Milford. 

3530.  For  Potatoes.    Made  by  Dennis  Fenn,  Milford. 

12  buahela  Unleached  Ashes. 
200  pounds  Dissolved  Bone  Black. 
400      "      Blood.  Bone  aod  Meat. 
100      '•      Nitrate  of  Soda, 

3639.  Made  by  S.  O.  Parkvr,  Soraerville. 
663  pounds  Tankage. 
66!       "      Dissolved  Bone  Black. 
G34      "      Double  Sulpbale  of  Potash  and  Uognesia. 
142       "      Sulphate  of  Ammonia. 

3,000       "      Coating  unmixed,  $34.00  per  too. 
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3540.  For  Core.     Made  by  Dennis  Fenn,  Milford. 
700  pounds  Blood,  Bone  and  Meat. 
GOO       "      Dissolred  Bone  Black. 
6O0       "      Bone. 
200       '>       Nitrate  of  Soda. 
180       "       Muriate  of  Potash. 

2,000       "      CoatJDg,  at  regulai  rates.  $36.63. 

3574.  For  Oata  and  Seeding  Down.     Made  by  Stephen  Hoyt'a 
Sons,  New  Canaan. 

1,000  pounds  Bone  Dust. 
600       ■'      Double  Sulphate  of  Potaeb  and  UagnesiB. 
200       "      Muriate  of  Potash. 
200       "      Nitrate  of  Soda. 
2,000       "       CoBting  $36.26  per  ten  at  reftular  rates. 

3586.  For  Cora.     Made  by  T.  J.  Stroud,  Shaker  Station. 

800  pounds  Castor  Pomace. 
900       "      Tankage. 
200       "      Muriate  of  Fotaah. 
100      "      Nitrate  of  Soda. 
100      "      Plaster. 

3,100       "      Costing  about  |31.00  per  ten  at  regular  rates. 

3601.  Special  for  Corn.     Made  by  Dennis  Fenn,  Milford. 
25  bushels  Hen  Manure. 
400  pounds  Land  Plaster. 


3607.  For  Corn.     Made  by  N.  E.  Smith  &  Son. 

600  pouuda  Blood,  Bone  and  Meat. 
300      "      Ground  Bone. 
800       "      Dissolred  Bone  Black. 
200       "      Nitrate  of  Soda. 
100       "      Muriate  of  Potash. 

3,000       "      Coating,  at  regntar  rates,  (32.S3  per  tea. 
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Cotton-Hull  Ashes. 

The  analyees  of  35  samples  4>f  this  material  are  tabulated  on 
page  107. 

Samples  3473  and  3636  represent  damaged  or  refuse  stock, 
sold  as  such  by  MciiBrs,  Soper  &  Co.,  on  the  basis  of  the  Station's 
analysts,  and  at  a  very  low  price. 

Exclading  these  two  analyses,  the  actual  potash  in  Cotton-Hull 
ashes  has  cost  as  high  as  11.4  cents  per  pound,  as  low  as  3.2  cents 
per  pound,  and  on  the  average  5.3  centa 

The  per  cent,  of  potash  has  ranged  from  31.3  to  11.3,  and  the 
average  bas  been  24.1  per  cent. 

Unlkached  Ashes. 
fVom  variova  Deaiers. 


8497.  From  W.  E.  Fyfe  4  Co.,  Clinton,  Mass.  Sampled  by 
Station  aj;ent  from  stock  of  A.  C.  Sternberg,  Hartford. 

8715.  From  James  Hartness  Soap  Co.,  Detroit,  Mich.  Sampled 
by  J.  N.  Barnes  from  stock  bought  by  him. 

3522.  From  Forest  City  Hardwood  Ash  Co.  Sampled  by  E. 
C.  Warner,  Fair  Haven,  from  stock  purchased  by  him. 

3705.  From  Forest  City  Hardwood  Ash  Co.  Sampled  and 
sent  by  H.  G.  Swift,  West  Hartford. 

Sold  by  Cka8.  Allison  db  Co.,  Neie  York  City. 
3417.  Sampled  by  L.  S.  Ellsworth,  Simsbury. 
3428.  Sampled  by  W.  H.  Whitehead,  Simsbury. 
3445.  Sampled  by  Jay  Barnard,  Simsbury. 
8692.  Sampled  by  C.  S.  Gillette,  Cheshire. 

Sold  by  F.  R.  Lalor,  DunnviUe,  Ontario,  Canada. 

3416.  Sampled  by  Station  agent. 

3437,  353S.  Two  samples  from  the  same  pile,  drawn  by  T. 
J.  Stroud,  Shaker  Station. 

3439  and  3440.  Sampled  by  C.  F.  Smith,  Orange. 

3693.  Sampled  by  Station  agent  from  goods  purchased  by  £. 
J.  Peck,  Stratford. 

3695.  Sampled  by  Julius  Moss,  West  Cheshire. 

3696.  Sampled  by  C.  C.  Hart,  Southington. 
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Notes  of  Certain  Samples. 

3705  was  bought  on  agreement  tbal  the  ashea  were  to  be  dry, 
weighing  40  to  60  pounds  per  bushel.  The  actual  weight  proved 
to  be  85  pounds  per  bushet. 

The  full  analysis  was  as  follows : 

Water 42.29 

Sand  and  silica 2.61 

Ctiareoal 78 

PotaEh.  soluble  ia  water,  (mosilj  carbonaw) 1.54 

Potash,  only  soluble  in  adds,  {»a  silicates) 2,T3 

Phospborio  acid.../ , SO 

Lime,   magnesia,  oxide  of  iron,  alumiDa,   aoda,  sulphuric  i 
aciil,  and  carbonic  acid,  not  Beparatelj  determined,  )     *'*''* 

100.00 

3437  and  353S  were  bought  on  s  guarantee  of  "five  per  cent, 
potash."  It  ia  seen  that  while  the  ashea  contain  5.02  per  cent,  of 
actual  potash,  only  about  4.2  per  cent,  ia  soluble  in  boiling  water. 
The  rest  exists  in  the  form  of  silicates,  quite  insoluble  in  water 
and  much  less  readily  available  to  plants. 

3439  and  3440  represent  small  samples  drawn  from  two  places 
in  a  car  load  of  ashes,  and  there  is  no  proof  that  tbey  represent 
the  average  quality  of  tbe  whole. 

Attention  is  again  called  to  tbe  Station's  instructions  for  samp- 
ling ashes.  A  strict  adherence  to  them  is  necessary  in  order  to 
secnre  it  fair  sample,  without  which  a  chemical  analysis  is  worse 
than  useless.     These  are  as  follows: 


Instrccttons  fob  Sahflimo  Abues. 

In  case  of  Fertilizers  in  bulk  as  Canada  Ashes  or  Cotton  Halt 
Ashes,  it  is  needful  that  at  least  20  or  30  small  portions,  cupfuls,* 
be  taken  from  as  many  different  parts  of  the  car  load  or  heap — 
from  its  top,  center  and  bottom,  and  from  each  end  and  side. 
These  should  be  thrown  into  a  clean  box  or  barrel  and  thoroughly 
intermixed,  and  of  this  mixture  I  quart  should  be  put  in  a  sealed 
jar  for  analysis. 

*  A  ahovel  may  be  used  if  the  material  is  a  moist  and  coherent  powder,  bnt 
in  cases  of  dry  and  lumpy  fertilizers  a  cup  or  deep  scoop  sbould  be  used  and  all 
heaping,  which  allows  the  lumps  to  roll  away  from  Ihe  fiaor  substance,  should  b« 
aroided. 
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Ashes  must  be  sampled  before  exposure  to  rain  or  sun  as  their 
composition  is  liable  to  considerable  alteratiou  by  euch  exposure. 

The  sample  must  be  described  atid  its  correctness  certified  on  a 
blank  form  which  the  Station  will  send  as  requested. 

*'  FOBSILIFEROUS   PhOSPHATIC   MaBL." 

"  Naturai.  Plant  Food." 

A  sample  of  material,  3747^  bearing  this  name,  was  brought  to 
this  Station  by  Alphens  Winter,  of  Middletown,  general  agent 
of  The  Southern  Phosphate  Co.  of  Richmond,  Va.  Tbe  circulars 
accompanying  the  sample  describe  it  as  pfaosphatic  marl,  which 
is  obtained  from  the  valley  of  the  Pamunkey  River  in  Virginia, 
and  is  said  to  be  used  in  that  State  as  a  fertilizer  with  wonderful 
results. 

The  Station  is  informed  that  it  is  being  introduced  here  and 
sold  in  considerable  quantities  at  $9.7S  per  ton. 

The  published  analyses  of  different  strata  of  the  marl  show 
from  0.4  to  14.6  per  cent,  of  phosphoric  acid  and  from  .3S  to  2.66 
per  cent,  of  potash.  Evidently  it  is  not  of  very  uniform  compo- 
dtioD. 

The  sample  above  referred  to  had  the  following  composition : 

Potash 33 

IJme.. a.lO 

Ua^e»a - .66 

Oxide  of  iron  and  itlumiDa 3.SI 

Sand  and  silica 88.88 

CarbODio  acid B.80 

Phosphoric  acid 1.68 

Sulphuric  Boid 16 

Water  _ 8.93 

Undetermined  mattera 1.41 

100.00 

The  Station  is  informed  that  this  sample  represents  the  average 
quality  of  shipments  about  to  be  made. 

The  analysis  shows  that  more  than  eighty  per  cent,  of  the  sam- 
'  pie  consists  of  sand,  silica  and  moisture,  matters  of  no  value 
whatever  in  a  fertilizer.  The  phosphoric  acid  is  insoluble  in 
water,  and  for  tbe  most  part  insoluble  in  ammonium  citrate,  and 
it  is  probably  about  as  available  to  plants  as  that  of  the  phos- 
phatic  guanos.     The  phosphatic  and  potasb-yielding  marls  have 
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beeu  used  wilh  great  success  in  New  Jersey  aad  VirgiDia  for 
years,  where  tbey  could  be  bad  at  a  cost  of  very  little  more  than 
the  carting,  and  were  applied  in  large  quantities,  and  it  is  likely 
that  many  of  our  soils  wonid  respond  satisfactorily  to  heavy 
applications  of  this  marl. 

Whether  at  the  price  asked  the  marl  can  profitably  be  used  by 
Connecticut  farmers  is  a  question  to  be  settled  by  practical  trials ; 
whether  the  sbipmenta  can  be  made  of  uniform  quality  further 
analyses  must  determine. 

Pbosphatic'Marl.  , 

Below  are  given  two  analyses  of  marl  ;  one  sample  3685, 
taken  near  the  surface,  the  other,  36S6t  ^ix  feet  below  the  sur- 
face. These  were  drawn  near  Richmond,  Va.,  by  CapU  J.  K. 
Bucklyn,  of  Mystic,  Conn.,  and  are  similar  in  general  character 
to  the  marl  referred  to  above,  bat  richer  in  phosphates. 

AHALTSBS.  USi.  UBS. 

Potash 49  .6! 

Sods 62  .66 

Lime 14.38  19.09 

Magneaia 63  .38 

Oxide  ot  iroDacd  aluroinB 5.1T  8,61 

Sandaod  silica 60.67  64.26 

Carbonic  acid 6.S0  4.30 

Fboapboric  «cid 6.93  8.99 

Sulphuric  anid 1.99  2.07 

•     Water 6.12  6.16 

100.00  100.00 

Otstbb  Shell  Limb. 
3415.  Made  by  H.  A.  Stevens,  30  South  Front  street,  New 
Haven.     600  bushels  make  a  oar  load,  42-45  pounds  per  bushel. 
CoHt  12  cents  per  bushel.     The  ton,  of  46  bushels,  costs  95.52. 

AKALTSia. 

Inaoldble  matters 93 

Water  (Jreo  and  combined) 23.17 

Carbonic  acid 3.85 

lima 69,05 

Ha^eaU 16 

Oxide  of  iron  amd  Hlumina 5S 

Pboipborio  scid trace 

Sulpburio   acid... 72 

UndetenniDed  and  loss , .44 

100.00 
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This  material  has  been  quite  extensively  used  the  last  year 
by  tobacco  groiyers  and  others, 

A  Soap  Factory  Refuse, 
3697.  Regarding  this,  J.  M.  Hubbard,  of  MiddletoWn,  writes: 
"  It  is  produced  by  Allison  Brothers,  soap  manufacturers.  It 
consists  of  tankage  from  their  works,  mixed  with  dry  asbes  to 
facilitate  handling.  They  make  from  one  to  two  tons  per  week, 
hardly  enough  to  pay  for  drying  and  thorough  manipulation." 

,  ANALYSIS, 

Nitrogen - - Si 

Soluble  phosphoric  acid trace 

Reverted  phosphoric  acid - 1.66 

loBoluble  phosphoric  acid _ i.li 

Potash 1.23 

Moisture  .._ 38.16 

Calculated  by  tbe  same  schedule  as  commercial  fertilizers,  its 
valuation  per  ton  would  be  87.87,  but  owing  to  its  wetness  and 
anfavorable  mechanical  condition,  this  valuation  is  quite  too 
high. 

Silk  Worm  Waste. 

3533.  A  sample  of  this  material  from  Cheney  Brothers,  of  Sonth 
Manchester,  contained  8,02  per  cent,  of  nitrogen,  .48  of  phos- 
phoric acid  and  .40  of  potash. 

Horn  Waste. 
3683.   A  sample,   consistiog  apparently   of   very  thin   horn 
tnminga,  contained  14.43  per  cent,  of  nitroj^en  and  not  more 
than  traces  of  either  potash  or  phosphoric  acid. 

Wool  Waste. 

36S3.  A  sample  of  waste  from  "  carbonizing"  burry  wool  and 
camel's  bair,  from  a  woolen  mill  in  Naugatuck,  sent  by  M.  S. 
Baldwin.  The  carbonizing  liquor  contained  oil  of  vitriol,  salt 
and  chloride  of  aluminum. 

The  material  contains  neither  phosphoric  acid  orpotash,  but  5.50 
per  cent,  ot  nitrogen.  This  nitrogen  is  no  doubt  almost  wholly 
from  the  wool,  and  is  only  very  slowly  available. 

3731.  "Refnse  waste  and  dust  from  a  shoddy  mill,"  sent  by 
Thomas  Barrett,  Scitico,  contains  8.78  per  cent,  nitrogen. 
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Tobacco  Dust. 

3485.  Used  as  an  inseolicide  and  fertilizer.'  Made  by  H.  F. 
Stoothoff,  New  York  City.  Sampled  from  stock  of  Olds  & 
Whipple,  Hartford,  by  Station  agent. 

The  sample  contained  1.76  per  cenL  of  nitrogen,  .52  of  phos- 
phoric acid,  and  1.76  per  cent,  of  potash. 

Ml'CK, 

3702,  light  brown  in  color,  3703  dark  brown,  sent  by  Ira 
F.  Dudley,  North  Guilford.  3733.  Sent  by  Ezekiel  Reynolds, 
Stanwich. 


AHAITBKS 

tin. 

mu 

A* 
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tnt. 
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Water 

..   11.12 

71.90 

•TegeUble   mitter 

..      7.79 

S6.9S 

23.46 

niid,  of  iron  ind  aluniiii 

18.    .1.46 

6.07 

.98 

Lime 

,.        .24 

.84 

.93 

..       .2* 

.83 

traro 

Pouuh 

..        .06 

.31 

.03 

Soda 

...        .08 

.10 

.04 

Sulphuric  acid 

...        .16 

.62 

.20 

Pboepboric  aoid 

..   trace 

trace 

trace 

Sand  and  silica 

.-   18.91 

66.48 

2.48 

100.00 

100.00 

100.00 

•Conlaining  nitrogen.... 

..       .25 

.86 

.36 
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REVIEW  OF  THE  FERTILIZER  MARKET. 
Fob  the  Twelve  Months  ent>ing  Dbcehbeb  31,  1892. 

Nitrogen. 
Nitric  Nitrogen. 

The  whoietak  New  York  quotation  of  oitrogen  in  nitrate  of 
Boda,  which  was  13.3  centa  per  pound  in  Uecember,  1691,  opened  in 
January,  1892  at  12.9  and  fell  gradually,  being  quoted  in  May  at 
10.5  cents.  It  then  rose  to  11.1  in  July,  and  since  then  has  risen 
steadily  and  rapidly,  being  13. 7  cents  in  November  and  Decem- 
ber. This  sharp  rise  is  due  to  the  scarcity  of  nitrate  of  soda  in 
this  country,  owing  to  a  limitation  of  the  output  by  the  Chilian 
manufacturers. 

The  average  wholesale  quotation  for  1892  has  been  12.1  oenta 
per  pound.  The  oorresponding  figures  for  1891  and  1890  respec- 
tively, were  12.9  and  11.5  cents. 

The  retail  ton  price  of  nitrogen  in  nitrate  of  soda  in  this  State 
during  the  last  season  has  been  from  14  to  15^  cents  per  pound, 

Ammonic  Nitrogen. 

The  wholesale  price  in  New  York  of  nitrogen  in  sulphate  of 
ammonia  has  been  quite  uniform.  The  average  monthly  quota- 
tion was  14. T  cents  from  January  till  September.  It  fell  to  14.0 
cents  in  October,  and  has  remained  at  that  figure  ever  since. 

The  average  wholesale  quotation  for  the  twelve  months  has 
been  14.5  oeots  per  pound.  The  average  for  the  years  1891  and 
1890  has  been  13.6  cents  and  16  cents  respectively. 

The  retail  price  of  nitrogen  in  sulphate  of  ammonia  in  Con- 
necticut has  been  not  far  from  17J  cents  per  pound  for  the 
whole  season. 

Organic  Nitrogen. 

The  wholesale  quotation  of  nitrogen  in  high  grade  Red  Blood, 
which  was  13.2  cents  per  pound  in  January,  fell  to  11.5  in  March, 
and  since  then  has  risen  steadily  and  in  the  last  months  of 
the  year  rapidly,  being  13  cents  in  October,  14.1  cents  in  Novem- 
ber, and  14.6  cents  in  December. 

The  quotations  of  nitrogen  in  black  blood,  are  as  a  rule,  from 
three-tenths  to  five-tenths  of  a  cent  per  pound  less. 
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The  average  quotation  for  the  whole  year  has  been  12.4  cents 
per  pound  for  nitrogen  in  red  blood  and  12.0  cents  in  black  blood. 
In  1891  these  average  figures  were  12.3  and  11.7.  In  1890  they 
were  11.8  and  11.3  cents. 

Dried  blood  ie  aeldom  met  with  in  the  Connecticut  retail  market. 

Nitrogen  in  Azotin  was  quoted  in  January  and  February  last  at 
11.5  cents  vihokaaU,  from  then  till  September  at  11.2,  and  since 
then  has  risen  rapidly  to  12.6  in  October,  13.7  in  November,  and 
14.8  in  December.  Its  average  quotation  for  the  year  has  been 
11.0  cents  against  11.5  cents  in  1891. 

Dried  Fish  Scrap,  which  is  considerably  used  in  mixed  fertil- 
izers which  was  quoted  in  the  earlier  months  of  the  year  at  S3S.76 
per  ton,  leholesale,  rose  in  October  to  <24.50,  in  November  to 
#24.90,  and  in  December  to  $26.00.  The  catch  of  fish  this  year 
is  said  to  have  been  extremely  small. 

Acidulated  Fish  Scrap  has  fluctnated  from  $12.07  to  tlS.OO,  at 
which  latter  figure  it  was  quoted  in  December, 

Most  of  the  organic  nitrogen  sold  at  retail  in  this  State,  in  un- 
mixed goods,  has  been  in  the  form  of  bone  and  tankage,  or  in 
cotton  seed  meal  and  castor  pomace.  As  has  been  shown  on 
page  66  the  nitrogen  of  cotton  seed  meal  has  cost  at  retail  in  this 
State  during  the  last  year  from  14.1  cents  to  16.3  cents  per  pound; 
in  castor  pomace  from  14.7  to  18.12  cents. 

PHOSPHATIC   MaTEEIALS. 

Refuse  Bone  Black  was  quoted  at  about  tl8. SO  per  ton  till 
September,  when  it  began  to  rise,  and  was  quoted  in  December  at 
919,50  per  ton. 

Rough  Bone  has  fallen  during  the  year  from  $21.50  to  $19.50, 
and  Oround  Bone  also,  from  $23.25  to  $22.25. 

Ground  Charleston  Rock,  quoted  in  January  and  February  at 
$9.25,  has  since  then  been  <{QOted  at  $8.7S. 

Acid  Phosphate,  14  per  cent,  available  phosphoric  acid,  was 
quoted  at  73lc.  per  unit  till  August,  and  since  then  at  06c.  per 
Quit,  which  is  equivalent  to  3.7  cents  and  3.3  cents  per  pound  for 
available  phosphoric  acid  at  vsholeiale. 

The  retail  price  in  Connecticut  of  available  phosphoric  acid  in 
dissolved  bone  black,  as  seen  on  page  68,  has  been  from  6.7  cents 
to  8.3  cents  per  pound.  Acid  phosphate  made  from  Charleston 
rock,  though  much  cheaper,  does  not  come  into  our  retail  market. 
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Potash. 
Muriate  of  Potaeh. 
The  loholesale  price  of  actual  potash  in  this  form  baa  advancecl 
danng  the  year  from  3,62  oente  to  3.78  cents  per  ponnd. 

It  has  retaUedSa  Conn  ectic  at  during  the  year  for  from  3.9  to  4.7 
cents  per  pound.     See  page  69. 

Double  Sulphate  of  Potash  and  Magnesia. 

The  teholeeale  quotation  of  potash  in  this  form  has  remained 
quite  constant  during  the  year  at  4.77  cents  per  pound. 

It  has  retailed  in  CoDnecticut  at  about  &.  7  oeats  per  pound. 
See  page  68. 

Sigh  Grade  Sulphate  of  Potash. 

The  wholesale  New  York  quotation  of  potash  in  this  form  has 
remained  quite  steady  at  4.48  cents  per  pound. 

The  retail  price  in  Conne<Aicat  has  been  from  5,36  to  6,7  cents 
per  pound.     See  page  68. 

.Saint';. 

The  New  York   wholesale  quotation  has  remained  steady  at 

td.OO  per  ton  during  the  whole  year,  at  which  price  the  actual 

wholesale  cost  of  the  potash  would  be  about  3.7  cents  per  pound. 

The  market  quotations  given  above  are  taken  from  the  "  Oil 
Faint  and  Drag  Reporter,"  pubUshed  in  New  York.  The  weekly 
quotations  for  each  month  are  averaged,  and  this  average  is  taken 
as  the  quotation  for  the  month. 

The  following  explanations  will  help  in  the  examination  of  the 
market  quotations,  and  will  also  show  the  basis  on  which  they 
have  been  interpreted  in  this  review : 

Phosphate  rock,  kainit,  bone,  /ish-serap,  tankage  and  some 
other  articles  are  qaoted  and  sold  by  the  ton.  The  seller  usually 
has  an  analysis  of  his  stook  and  purchasers  often  control  this  by 
an  analysis  at  the  time  of  purchase. 

Sulphate  of  ammonia,  nitrate  of  soda  and  muriate  of  potash 
are  qaoted  and  sold  by  the  pound,  and  generally  their  wholesale 
and  retail  rates  dotiot  differ  very  widely. 
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Blood,  axolin  and  ammonite  are  quoted  at  bo  mnch  "  per  unit 
of  ammonia."  To  reduce  ammoDia  to  nitrogen,  multiply  the  per 
cent,  of  ammonia  by  the  decimal  .824  (or  multiply  the  percentage 
of  ammonia  by  14  and  divide  that  product  by  17).  A  "  unit  of 
ammonia  "  is  one  per  cent.,  or  20  pounds  per  ton.  To  illustrate  : 
if  a  lot  of  tankage  has  7.0  per  cent,  of  nitrogen,  equivalent  to 
8.5  per  cent,  of  ammonia,  it  is  aaid  to  contain  8^  unite  of  am- 
mnnia,  and  if  quoted  at  ^2.25  per  unit,  a  ton  of  it  will  cost 
8^X2.26=118.13. 

The  term  "  ammonia "  is  properly  ased  only  in  those  cases 
where  the  nitrogen  actually  exists  in  the  form  of  ammonia,  but 
it  is  a  usage  of  the  trade  to  reckon  all  nitrogen,  in  whatever  form 
it  occnm,  as  ammonia. 

To  facilitate  Bndiog  the  actual  cost  of  nitrogen  per  pound 
from  the  cost  per  unit  of  ammonia  in  the  market  reports,  the 
following  table  is  ^ven  : 

AmmoDia  at  (3,00  per  unit  ie  eqaivalent  to  aitrogea  at  1B.2  eta.  per  lb. 


Commercial  Sulphat«  of  Ammonia  contains  on  an  average  20.5 
per  cent,  of  nitrogen,  though  it  varies  considerably  in  quality. 
With  that  per  cent,  of  nitr<^en  (equivalent  to  24.3  per  cent,  of 
ammonia), 

At  4    centH  per  lb.     Nitrogen  costs  16.5  cents  per  lb. 
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Commercial  Nitrate  of  Soda  aver^es  96  per  cent,  of  pure  salt 
or  16.0  per  cent,  of  nitroj^en. 


U  quoted  at  3.0  c«nta  per  pound.  Nitrogen  o 


Commercial  Muriate  of  Potaah  and  also  High  Grade,  98  per 
cent.,  Sulphate  of  Potaeh  usually  contain  50^  per  cent,  of  actual 
potash. 

If  quoted  at  2.60  cenCa  per  lb.     Actual  Potash  ooats  5.15  conU  pet  lb. 


The  Double  Sulphate  of  Potash  and  Magnesia  has  about  26^ 
per  oent.  of  actual  potash. 

If  quoted  at  1.00  cent  per  lb.     Actual  Potash  coetn  3.^^  cents  per  lb. 
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The  following  table  shows  the  fluotuatione  id  the  wholesale 
prices  of  a  number  of  fertiliziog  materials  in  the  New  York 
market,  sioceJanaary,  1800.  The  price  given  for  each  month  is  the 
average  of  the  (our  weekly  quotations  of  that  month.  Sulphate 
of  ammonia  is  assumed  to  contain  30.5  per  cent  and  nitrate  ol 
soda  16.0  per  cent,  nitrogen,  and  mariate  of  potash  60^  per  cent, 
of  actaal  potash  or  80  per  cent,  of  the  pure  salt. 

WnoLESAi.E  Pbices  of  Fsbtilizimo  Matbbialb. 
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THE  BEHAVIOR  OF  NITROGEK  IN  THE  SOIL. 

The  following  correapondeDce  anewera  questions  which  are  (re- 
quently  addressed  to  the  Station,  and  is  therefore  of  general  in- 

A  Connecticut  farmer  writes : — 

"  I  would  like  you  to  tell  me  about  how  mucb  of  the  nitro- 
gen a  crop  of  potatoes  would  get  from  a  fertilizer  that  contained 
four  per  cent.,  and  what  would  become  of  what  the  crop  did  not 
use.  I  would  like  to  ask  the  same  about  nitrate  of  soda,  sulphate 
of  ammonia,  dried  blood  and  tankage,  it  being  understood  that 
these  articles  were  sown  in  the  drill  at  the  planting  time. 

In  the  second  place,  if  ground  plaster  is  mixed  with  these  goods, 
would  the  potatoes  get  any  more  of  the  nitrogen  than  without  ? 

How  long  after  nitrogen  in  the  above  forms  is  put  in  the  ground 
does  it  take  to  so  change  it  that  the  plant  cannot  get  it,  if  not 
used  before  the  change  tabes  place  ?" 

Reply  was  made  as  follows : 

Your  questions  cannot  be  answered  very  satisfactorily.  Under 
favorable  circumstances,  most  of  the  nitrogeu  of  quick-acting 
fertilizers,  used  in  the  moderate  quantities  commonly  employed, 
is  taken  up  by  the  crops.  In  drought,  the  crop  does  not  grow  and 
the  fertilizer  remains  unchanged  in  the  soil.  In  warm  and  wet 
weather  some  nitrogen  leaches  out  of  the  soil,  and  more  or  less 
according  to  the  quantity  of  water  which  runs  off  in  the  drainage, 
and  according  to  the  kind  of  fertiliser. 

In  soils  where  there  ia  free  access  of  air  for  a  good  depth,  the 
Mtrogen  of  ammonia  and  of  animal  matters,  like  blood  and  tank- 
age and  of  urine,  parses  more  or  less  rapidly  into  nitric  acid, 
provided  there  be  present  carbonate  of  lime  or  other  alkaline  body 
to  form  a  nitrate,  and  itrovided  also  there  be  moderate  moisture 
and  a  summer  temperature.  The  nitrates  thus  formed,  if  not 
taken  up  by  plants,  are  freely  washed  out  of  the  soil  by  drainage 

On  the  other  hand,  when  stable-manure  or  leaf-mold  or  grass- 
roots slowly  decay  in  a  wet  soil  where  access  of  air  is  imperfect 
and  the  temperature  low,  nitrogen  of  these  and  of  nitrates, 
ammonia-salts,  blood,  etc.,  passes  into  a  (K>mparatively  inactive 
form  like  that  of  swamp-muck.  Virgin  soil  Irom  forest  or 
prairie  contains  most  of  its  nitrogen  in  the  latter  form,  which 
under  cultivation  (tillage,  etc.),  is  slowly  changed  into  nitrates. 
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Land  long  left  to  grass  and  oatural  herbage  or  id  wood,  be- 
comes richer  in  nitrogen ;  that  under  tillage,  poorer.  In  the  soil 
of  forests  there  is  said  to  be  no  nitrates.  From  drained  lands, 
under  tillage,  there  is  considerable  annual  loss  of  nitrates,  and 
drained  lands  in  pastare  and  meadow  also  lose  nitrogen  as 
nitrates,  although  there  is  accurnulalioo  of  nitrogen  at  the  surface 
in  the  hutmu  (decayed  vegetable  matter). 

What  is  thus  far  written  is  the  result  of  all  the  trustworthy  in- 
vestigations yet  made  known,  but  there  is  doubtless  ninch  more  to 
be  learned  on  these  subjects  than  is  now  understood. 

As  to  your  question — would  potatoes  get  more  nitrogen  from 
fertilizers  if  plaster  were  mixed  with  them,  it  may  be  said  that 
so  far  as  known,  plaster  would  have  do  influence  in  case  of  nitrate 
of  soda  or  sulphate  of  ammonia.  When  tankage,  blood  or  urine 
begin  to  change  in  the  soil  under  the  moist  warmth  of  spring 
time,  they  at  first  yield  carbonate  of  ammonia — the  same  as  one 
may  smell  in  the  air  of  a  warm  horse  stable.  The  process  of 
nitrification  is  checked  by  too  much  alkali.  Plaster  and  carbonate 
■of  ammonia  in  the  presence  of  water  become  carbonate  of  lime 
and  Bolphate  of  ammonia,  neither  of  which  oppose  nitrification. 
It  may  be  that  this  effect  is  favorable  in  the  soil,  especially  when 
the  fertilizer  is  sown  in  the  hill  or  drill  and  not  thoroughly  mixed 
with  earth,  but  water  enough  to  wet  the  soil  would  be  essential  to 
'  the  result. 
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OBSERVATIONS  ON  THE  GROWTH  OF  HAIZE  CON- 
TINUOUSLY  ON  THE  SAME  LAND. 

In  the  years  1888  and  1889  a  parcel  of  land  oonUining  1 J  acres 
was  dressed  with  commercial  fertilizers  and  planted  to  oorn.  The 
ferti)i7£rs  and  crops  were  analyzed,  and  the  exhaustion  or  enrich- 
loent  of  the  soil  by  the  dressing  and  cropping  sccnrately  de- 
termined. 

In  IBGO  this  land  was  divided  into  four  strips,  each  containing 
three  tenths  of  an  acre,  and  dressed  as  shown  in  the  accompanying 
diagram.  Oorn  was  planted  in  drills  which  were  four  feet  apart, 
and  the  stalks  stood  ten  inches  apart  in  the  drill.  The  crop  from 
each  plot  was  separately  weighed  and  analyzed.  The  same  thing 
was  repeated  in  1801  and  the  fesnlts  with  full  particulars  of  the 
method  of  planting,  cultivating  and  harvesting  are  given  in  the 
Report  of  this  station  for  1891,  pages  139,  149. 

The  same  work  has  been  repeated  this  year,  1S93,  with  the  same 
variety  of  seed,  and  under  like  conditions  of  planting,  cultivating 
and  harvesting  as  far  as  it  was  possible. 

It  is  not  necessary  to  rehearse  these  particulars,  as  they  have 
been  fnlly  described  in  the  Report  already  referred  to. 

The  land  was  plowed  May  5, 1 892,  planted  May  24,  the  crop  was 
cultivated  June  11,  July  2,  and  again  late  in  July.  It  was  cut' 
Sept.  19,  husked,  weight  and  harvested  Oct.  25. 


Plot  A. — Cow  Manure  at  tha  rate  of  10  cords  per  ac 
Plot  B. — Bog  Uanure  at  tlie  rate  of  1 3  j  cords  per  b< 


Plot  C.— Fertilizer  ChemicalB  at  the  rate  of  1700  pouoda  per  a< 


Plot  D. — No  manure  or  fertilizer  of  any  kind. 

Table  I  presents  the  grosii  weight  of  field  cured  kernels,  cobs 
and  stover  on  the  neveral  plots. 

Inasmuch  as  the  kernels  were  air-dried  on  the  cob,  the  weight 
of  the  latter  in  the  field-cured  condition  could  not  be  ascertained. 
The  weight  therefore  of  the  kernels  in  the  table  is  slightly  higher 
and  that  of  the  «obs  correspondingly  lower  than  it  should  be. 
But  the  error  is  insignificant. 
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Tablb  I— Oboss  Yield  oi 

THB  Plots 

IN  PODHIW 

?BR 

ACBB. 

C 

Plot  A 

Hog'^nrc 

^  mtc 

.Bas. 

KemelE  ... 

1868.1 

6637.9 

4834.4 

2330.1 

Cobs 

516.8 

6BS.0 

114.1 

231.4 

Swver  .... 

6515.5 

eiu.i 

4291.2 

266J.5 

109i!0.0 

12600.0 

9610.3 

3130.0 

Dry  Substance  of  thb  Crops  in  Pounds  pbr  Acre. 

A  striol  oompanBOn  of  yields  can  only  be  made  od  the  water- 
free  sabetanoe,  since  the  field-cnred  crops  contain  large  and 
variable  qaantities  of  water.  Snch  a  comparison  is  given  below 
in  Table  IL 

Tablb  II, — Drt  Mattbb  of  tub  Crops,  Pounds  pbr  Acrb. 

In  kemelg.         Id  coM.  In  ilover.  Total. 

Hot  A,oow  manure 3018.3  460.1  3101.8  1180.6 

PlotB,  hofcmsnure  3601.1  614.4  4I1S.6  8233.6 

PbC  C,  fertilizer  cbomicatB 3664.6  638.3  2858.1  1061.5 

Plot  D,  no  fOTttUwr 1693.3  213.0  1104.0  3609.3 


Yield  op  bach  Food  Inorbdibnt,  in  Pounds  per  Acrr. 

From  Table  IV,  given  further  on,  and  from  the  gross  weights 
of  the  crops,  has  been  calculated  Table  III,  which  shows  how 
many  ponnds  of  each  food  ingredient  were  harvested  in  the  kernels, 
the  uobs  and  the  stover  separately,  and  how  mnch  in  all  together- 

The  cobs  were  not  analyzed,  but  as  their  total  weight  was 
comparatively  small,  and  as  their  composition  is  not  likely  to  vary 
widely,  the  average  composition  of  cobs,  as  determioed  in  other 
analyses,  was  applied  for  the  calculation. 


DlFFEBKSCEH    IN    ChBUICAL   COMPOSITION   OF  CrOP   CaUBBD   BT 

Differences  in  Fbbtilizatiuk. 

Table  IV  gives  the  analyses  of  kernels  and  stover  frOm  the 
foar  plots,  both  in  the  field-cured  and  water-free  condition.  The 
latter  serves  best  for  comparison. 
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QOANTITIKa  OP   NiTBOGBN,    PHOSFHORIC    AciD- AND   PoTASH 

APPLIED   IN   THE   MaNETSE   OB   FeBTILIZBB   AND 

KBU07KD  BY  TRE    CrOP. 

The  maanre  used,  which  was  made  from  the  same  kind  of  feed 
and  of  animals  as  in  18»U,  was  not  analyzed  again  in  1891  or 
1892,  but  was  assumed  to  have  the  same  composition  as  in  the 
previous  year. 

In  Table  V  are  given,  first,  the  total  quantities  of  nitrogen, 
phosphoric  acid  and  potash  which  have  been  applied  to  the  land 
in  the  years  1888,  1889,  1890  and  1891,  in  excess  of  the  quan- 
tities removed  by  the  crops  of  those  years,  then  second,  the 
quantities  applied  in  1892,  third,  the  quantities  removed  by  the 
maize  crop  of  1693,  and  fourth,  the  quantities  of  these  ingre- 
dients added  in  five  years  in  excess  of  what  was  removed  by  the 
five  crops,  marked  [  +  ],  or  the  quantities  of  each  removed  by  the 
orops  in  excess  of  what  was  supplied  in  fertilizers,  marked  [— ]• 

The  larger  qnantity  of  phosphoric  acid  and  smaller  quantity  of 
potash  in  excess  on  Plot  B  as  compared  with  A  is  explained  by 
differences  in  the  feed  of  the  cattle  which  made  the  manure  used. 
The  cows  ate  lai^e  quantities  of  hay  and  stover,  relatively  rich 
in  potash  while  the  bogs  bad  phosphates  in  the  bones  which 
came  in  garbage,  but  potash  in  the  food  was  relatively  small  in 
quantity. 

So  heavy  an  application  as  13^  cords  per  acre  of  this  bog 
manure  while  supplying  nitrogen  and  phospborio  acid  in  very 
great  excess  of  the  qnantity  which  the  crop  removes,  supplied 
this  year  lees  potash  than  the  com  crop  removed. 


Yields  op  "Shelled  Corn,"  and  Peecentaoe  Composition 
OF  Dry  Matter  foe  Five  Ybabs. 

Table  TI  shows  the  largest  crops  of  dry  matter,  reckoned  to 
the  acre,  which  were  harvested  in  1888  and  1889  and  their  per- 
centage composition,  together  with  all  crops  from  drills  in  1890 
and  from  Plots  A,  B,  C,D  in  1891  and  1892  calculated  to  an  acre. 
The  rows  were  four  feet  apait  in  all  four  years. 

The  plots  marked  A  were  on  cow  manare,  B  were  on  hog 
manure,  C  on  commercial  fertilizers,  and  D  had  no  fertilizer  in 
the  years  1890,  1691  and  1892. 
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Ab  it  is  customary  to  judge  of  a  maize  crop  by  the  yield  of 
"  shelled  com "  id  bushels,  the  yields  have  also  been  calculated 
in  this  way  with  the  results  given  in  the  fourth  column  of  the 
table.  In  this  calculation  twenty  per  cent,  has  been  added  to 
the  weight  of  water-free  kernels  for  the  water  in  corn  cored 
enough  to  shell  and  50  pounds  have  been  assumed  as  the  weight 
of  such  shelled  corn  per  bushel.* 

Further  discuesion  of  the  results  here  tabulated  is  reserved  till 
more  data  are  gathered  as  each  year's  cropping  adds  to  their  in- 
terest and  value 
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ANALYSES  OF  CREAMERY  AND  PRIVATE   DAIRY 
BUTTER. 

The  Bamplei  whoso  analyses  are  given  below  were  taken  rroni 
the  Exhibit  made  at  tbts  meeting  of  the  Conaecticnt  Dairymeo's 
Association,  at  Hartford,  Jan.  19,  1B92. 

They  represent  all  the  butler  which  was  there  exhibired. 

The  samples  were  scored  by  the  judges  on  the  following  scale  : 

Porfoctlon  requires,  Flavor- 50  pointa. 

Grain 26 

Color 16 

Salt b 

Package  or  appearance.     G 

1 00 

The  Bcoreti  and  chemical  analyses  are  given  on  page  131. 
A  sample  of  Ayrshire  butter  not  entered  in  competition,  had 
the  following  composillon  : 

Water 9.12 

Salt 3.B2 

Curd 1.30 

Fat 88.06 

loo.on 

From  these  analyses,  with  those  given  in  the  Report  for  1891, 
numbering  17  in  all,  is  calculated  the  average  composition  of 
creamery  butter.  From  the  22  analyses  of  Private  Dairy  butter 
is  also  calculated  its  average  composition  as  follows : 

Crbambbt  Buttbb.  Private  Daiit  BurrGa. 

Water 10.08  6,5-12.8  lO.Sr  S.2-IS.2 

Salt I.IT  2.1-  <.B  t.lf  .7-2.6 

Curd 1.1*  .9-  1.6  I.»  1.2-  7.8 

Fat M.ei  82.0-88.4  U.li  80.7-87.1 

1M.M  lee.N 
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PROTEIDS  OF  THE  FLAXSEED. 

lublisbed  in  the  Americao  Chemlca 
639-661. 

By  Thomas  B.  Osbobnb. 
The  extensive  use,  as  a  cattle-food,  of  flaxseed  partly  freed 
from  oil  by  expression  or  extraction,  under  tlie  name  of  linseed- 
meal,  renders  deairable  as  complete  a  knowledge  as  possible  of 
its  chemical  composition.  As  the  chief  value  of  tfais  feed  is  dne 
to  the  large  amount  of  albuminoids  contained  in  it,  a  careful 
study  of  these  bodies  is  important  from  a  practical  as  well  as 
from  a  scieotific  standpoint. 

Although  extended  search  has  been  made,  the  writer  has  no- 
where found  any  investif;ation  relating  to  the  proteida  contained 
in  this  seed.  A  study  of  these  proteida  was  accordingly  under- 
taken, the  results  of  which  are  here  briefly  stated. 

Ground  flaxseed,  freed  from  oil  by  extraction  with  benzine  or 
ether,  yields  to  both  water  and  solutions  of  sodium  chloride,  a 
large  proportion  of  its  proteid  matter.  After  complete  exhaos- 
tion  with  water,  lO-per  cent,  sodium  chloride  brine  extracts  a 
further  poi-tion  of  proteids.  Neither  water  nor  salt  solntion 
removes  all  the  proteids,  for  there  always  remains  in  the  extracted 
residue  more  or  less  proteid  soluble  in  dilute  potash-water,  as  well 
as  some  nitrogenous  substance,  probably  proteid,  which  the  alkali 
fails  to  remove. 

Flax  Globulin. — Of  the  substance  soluble  in  water  or  sodium 
chloride  solution  as  well  as  of  that  taken  up  directly  by  dilute 
potash-solution,  a  very  large  part  is  a  globulin  which  has  been 
separated  in  a  crystalline  form  and  prepared,  it  is  believed,  in  a 
state  of  purity. 

The  composition  of  this  globulin  is  shown  by  the  following 
analyses  of  ten  distinot  preparations  obtained  under  diSerent 
conditions. 

Flax  Globulin. 
Extracted  by  water  at  to". 

1  S  S 

Carbon B1.42  61.69 

Hjdrogen 7.06  

Nitrogen -_ 18.61  18.74  18.70 

Sulphur 0.76  ....  0.7J 

Oiygen 22. IB  .... 


100.00 
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Extracted  by  salt  solution. 

Arternier         After  ww«r 

•iw.  «H0°,  DIrMt.  Dfrml. 

4                   S                    6  7 

Carbon 51.17  51.16  61.33  51.69 

Hydrogen 6,90                  6.94                  6.87  7.37 

Nitrt^n 18.95  18.41  18.60  18.34 

Sulphur 0.8S                  0.99                  0.82  1 32  80 

Ozjgen 22.10  32.29  23.39  f 

100.00  100.00  100.00  100.00 

Extracted  bj/  ^  per  cent,  polcuk  solution. 

polub  aDd  preckplUted.  Ay^Ttge. 

S                  f                  I*  1-1* 

i^rboD 51.67              51.53  61.50  51.48 

Hjdrogea 6.93                6.94  6.95  6.94 

Nitrc^en 18.79  18.45  18.31  18.60 

Sulphur 0.82  0.73  i  0.81 

Oiygea 21.80  22.36  ^'-18  22.17 

100.00  100.00  100.00  100.00 

These  reaults  agree  ao  closely  with  the  analfseB  of  tlie  globulin 
obtained  from  sqaaeli-Beed,  that  there  can  be  do  doubt  that  the 
two  proteids  are  identical.  This  agreement  is  shown  by  the  fol- 
low! Dg  figures : 

Flu  OlDbolln.  8qiuu1i.ieed  Olaballn. 

Carbon 51.48  51.60  61.61  51.48 

Hydrogen 6.94  6.97  7.00  6.76 

Nitrogen 18.60  18.B0                 18.14 

Snlpbur 0.81  1.01                0.96 

Oljgen 22.17  31.63  ....  32.66 

100.00  100.00  100.00 

lu  pure  distilled  water  at  20°  tbis  proteid,  whether  separated 
from  solution  by  cooling  or  by  dialysis,  is  wholly  insoluble,  while 
ID  water  at  40°  it  is  very  slightly  soluble.  In  10  per  cent,  sodium 
chloride  solution  it  is  mostly  soluble,  a  part  (Wcyl's  "albumi- 
nate") geoerally  remaining  undisaotved,  which,  however,  dis- 
solves readily  on  warming  the  solution  and  partly  separates,  od 
cooliDg,  in  very  Goeij  developed  crystals.  Id  glycerin  diluted 
with  water  the  substance  separated  by  dialysis  is  wholly  insolu- 
ble, either  at  20°  or  40° ;  while  the  substance  separated  from  a 
warm  sodinm  chloride  Bolution  is  largely  soluble  at  30°, 

•  J.  PbywoL  II,  440.     t  ■>■  pralft.  Cbsm.  It,  I3B.     t  J-  pralcl-  Cb^'  "'  3"^- 
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It  diBSolvcB  eaailj  in  ^  per  cent,  potash  solution  and  is  thrown 
down  by  exact  neutralization,  without  change  of  composiiion  or 
properties. 

This  Globulin,  when  eeparaled  by  dialysis,  dissolves  in  10  per 
cent,  sodium  cbloride  brine  to  a  solution  ^hich  on  heating  gives 
successively  three  minute  coagula  of  other  globulins  at  57°,  80" 
and  88°  respectively. 

Saturation  with  sodium  chloride  gives  a  small  precipitate  which 
consists  partly  of  these  other  globulins,  for  the  filtrate  from  this 
precipitate,  when  diluted  bo  as  to  contain  lO-per  cent,  of  sodium 
chloride,  yields  but  a  trace  of  coagulum  on  heating  to  boiling, 
while  the  precipitate  itself  dissolved  in  10-per  cent,  sodium 
chloride  yields  a  solution  which  coagulates  at  the  varions  temper- 
tures  observed  in  the  solution  before  saturation. 

Saturation  with  ammonium  snlphate  and  also  with  magneBinm 
sulphate  completely  precipitates  this  proteid  from  its  solutions. 

J^ox  Albumin. — After  separating  the  globulin  by  dialysis  and 
filtration,  the  clear  liqnid  can  be  heated  to  boiling  without  pro- 
duciug  a  coagulum,  but  if  concentrated  to  a-  small  volume  a  co- 
agulation gradually  takes  place.  If  the  dialysed  liquid  be  treated 
with  about  2  per  cent,  of  sodium  chloride,  and  a  little  hydro- 
chloric acid  be  added,  a  precipitate  is  produced  consisting  of  a 
proleid  resembling  an  albumin  in  its  solubility  in  water  but  like 
a  globulin  in  that,  when  precipitated  by  salt  and  acid,  it  forms 
an  acid  compound  soluble  in  water  nearly  or  wholly  free  from 
salts.  On  the  other  hand  it  is  thrown  out  of  such  solutions  upon 
neutralization  with  sodium  carbonate. 

FUX-Al.BDUlK. 

CarbOQ 60.14 

Hydrogen e.1t 

Nitrc^n 1  T.B4 

S^'P"""* 25.70 


■hur, 
gen  f 


Oiygen 

100.00 

similar  substances  lo  the  foregoing  were  found  in  the  extracts 
of  the  maize  kernel  and  in  Chittenden  and  Osborne's  paper*  on 
the  proleiils  of  that  seed,  wore  described  .is  albumins. 

Flax  Proteose. — Together  with  this  albumin  there  is  precip- 
itated more  or  less  proteose,  resembling  tlosely  in  composition 
the  deuterovitoUose  obtained  by  Chittenden  and  Harlwcll  from 
the  crystallized  proteid  of  the  squash-seed. f  After  separating 
*  Am.  Chem.  Jour,  It,  463,629;   14,20.  f  J- Physiology,  II,  435. 
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the  Goagulable  proteids  bj  conoeotrating  their  Bolution  to  a  small 
volume  and  filtering,  there  was  always  found  in  tho  filtrate  more 
or  less  proteoses  and  peptones  which  were  separated  from  soln- 
tion  hy  preoipitation  with  alcohol. 

The  mii:ture  of  these  substances  was  very  readily  soluble  in 
water  to  a  solution  which,  when  saturated  with  ammqnium  sul- 
phate while  hot,  and  filtered,  gave  a  strong  red  biuret-reaction, 
and  no  precipitate  with  copper  sulphate,  thus  showing  the  pres- 
ence of  peptones.  This  was  observed  in  all  of  the  five  prepara- 
tions examined.  The  aqueous  solution  was  precipitated  by 
copper  sulphate,  gave  a  precipitate  with  nitric  acid  which  dis- 
solved on  heating  and  reappeared  on  cooling,  and  a  precipitate 
with  ammonium  sulphate.  These  reactions  show  the  presence  of 
proteoses. 

The  composition  of  the  proteose  and  that  of  the  deuterovitel- 
lose,  obtained  by  Chittenden  and  Hartwell,  by  artificial  digestion 
of  the  squash-seed  globulin  with  pepsin,  are  as  follows: 

Flaxseed  Proteose.  Sqdasb  vitellose. 

Carbon 49.98  60.43  49.27 

Hydroffen «.95  6.U  6.T0 


Sulphur  ) 
Oiygen  f 


24.2^) 


The  composition  of  the  peptone  and  that  of  a  small  amount  of 
proteid  extracted  by  potash-water  after  exhausting  flax-meal  with 
sodium  chloride  solution,  could  not  be  determined. 

Tmb  Amoumt  of  the  various  Protkids  sepabated  fbom  the 
Flaxseed. 

The  results  of  this  investigatiou,  thus  far  recorded,  show  that 
the  extracts  of  the  flaxseed  contain  a  globulin  precipitable  by 
dialysis;  a  proteid,  resembling  both  globulin  and  albumin,  pre- 
cipitable by  long  continued  heating  at  100°,  as  well  as  by  sodium 
chloride  in  the  presence  of  acid ;  proteose  and  peptone-like  bodies, 
and  a  proteid  not  extracted  by  sodium  chloride  solution,  but 
soluble  in  dilute  potash-water. 

All  attempts  to  determine  the  amounts  of  these  various  sub- 
stances failed  because  of  their  change,  while  in  solution,  into  non- 
proteid  bodies.     The  relative  amounts  of  the  various  proteids  that 
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oonld  be  separated  were  very  variable  and  it  ia  almost  certain  that 
the  more  soluble  forms  were  largely,  if  not  wholly,  derived  from 
the  globulin  in  consequence  of  its  alteration  during  extraction 
and  separation.  These  operations  were  in  ail  cases  greatly  pro- 
longed on  account  of  the  gum  contained  in  the  seed,  which  ren> 
dered  filtration  extremely  difficult  and  slow.  Putrefaction,  how- 
ever, was  entirely  prevented  by  the  use  of  thymol.  Kumerous  at- 
tempts were  made  to  determine  the  total  proteid-nitrogen  in  the 
seed,  but  in  no  case  did  the  oitrogen  extracted  and  recovered  in 
the  proteid  precipitates,  added  to  that  in  the  extracted  residue, 
equal  the  total  nitrogen  contained  in  the  flaxseed  meal. 

This  may  be  illustrated  by  the  following  figures  :  100  grains  of 
flaxseed  meal,  containing  8.40  per  cent,  of  nitrogen,  were  ex- 
tracted, first  with  water,  then  with  10-per  cent,  sodium  chloride 
solution  and,  finally,  with  -^j^  per  cent,  potash-water.  Out  of  8.4 
grams  of  total  nitrogen  0.4265  gram  remained  in  the  residue  of 
the  seed,  showing  that  94.04  per  cent,  of  the  total  nitrogen  was 
soluble  in  the  reagents  employed.  The  nitrogen  extracted  by 
potash-water  amounted  to  2.15  per  cent,  of  the  total,  so  that  by 
water  and  by  sodium  chloride  solution  92.79  per  cent,  of  the 
total  nitrogen  was  extracted.  The  nitrogen  recovered  from  these 
solutions  amounted  to  but  38.59  per  cent,  of  the  total,  accord- 
ingly the  nitr(^n  lost  equaled  4.S528  grams,  or  54.2  per  cent. 
This  loss  must  have  been  due  either  to  the  presence  of  non- 
proteid  nitrogenous  substances,  or  to  a  decomposition  of  the 
proteid  matter  into  diS'uBible  compounds. 

A  carefal  examination  of  the  seed  failed  to  detect  any  non- 
proteid  nitrogenous  compounds,  but  it  was  found  that  during 
dialysis  of  solutions  of  the  proteids  here  described,  nitrogenous 
substances  continuously  and  slowly  separated  which  gave  none 
of  the  usual  proteid  reactions.  In  this  way  a  very  large  propor- 
tion of  the  proteid  nitrogen  was  lost. 

When  flaxseed  meal  was  directly  extracted  with  dilute  potash- 
water,  32.74  per  cent,  of  the  meal  was  obtained  in  the  form  of  a 
precipitated  proteid,  on  neutralizing  the  solution.  The  insoluble 
residue  of  the  meal  further  yielded  nitrogen  equivalent  to  i.O  per 
cent,  of  proteid  reckoned  as  globulin.*  The  nitrogen  of  the 
neutralization  precipitate  was  equivalent  to  29,4  per  cent,  of 
globulin.     The  sum  of  these  would  be  37.4  per  cent,  of  the  meal. 

The  results  of  this  investigation,  already  given,  show  that  the 

'With  IS.G  percent,  of  nitrogeo. 
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globnliD  and  the  body  extracted  by  dilute  potash  are  the  only 
proteids  found  in  the  extract  which  are  precipitated  from  an  allca- 
line  solation  od  neutralization.  Therefore  these  two  proteida 
muf  t  be  the  only  ones  contained  in  the  precipitate.  If  ve  aagume 
that  the  proteida  in  the  flax-seed  have,  on  the  average,  18  per 
cent,  of  nitrogen,  the  meal  extracted  in  this  case  would  contain 
48.0  per  cent,  of  proteids.  The  87.4  per  cent,  thus  accounted  for 
amounts  to  78.0  per  cent,  of  the  total  proteids. 

This  would  indicate  that  the  globulin  formed  at  least  four-fifths  ' 
of  the  proteid  matter  of  tbe  seed. 

It  is  exceedingly  desirable  to  determine  as  accurately  as  possi- 
ble the  amount  of  each  proteid  contained  in  the  seed,  and  to  know 
exactly  its  nitrogen  content  so  that  an  accurate  factor  may  be 
obtained  for  calculating  the  proportion  of  proteids  from  the 
nitrogen  found. 

It  is  evident  from  the  preceding  statements  that  it  is  impossible 
to  say  exactly  what  this  factor  should  be  for  flax-seed,  bat  a 
pretty  close  approximation  can  be  made — one  at  least  far  more 
accurate  than  the  factor  at  present  in  use  based  on  a  content  of 
16  per  cent,  of  nitrogen.  It  has  been  shown  that  about  93  per 
cent,  of  the  nitrogen  of  tbe  seed  is  extracted  by  salt  solutions. 
This  nitrogen  belongs  chiefly  to  the  globulin  which  contains  18.6 
per  cent,  of  nitrogen.  The  albumin-like  body  was  found  to  con- 
tain 17.5  per  cent,  of  nitrogen,  and  the  proteose  prepared  in  a 
pure  state  contained  in  one  case  18.78  per  cent,  and  in  another 
16.33  per  cent,  of  nitrogen.  If,  then,  we  assume  the  proteids  to 
contain  collectively  an  averse  of  18.00  per  cent,  of  nitrogen  we 
will  not  be  very  far  from  the  truth.  The  factor  then  foi'  flax-seed 
wouid  be  S.56  instead  of  6.25,  and,  for  a  sample  of  linseed  meal 
containing  7  per  cent,  of  nitrogen,  would  give  a  content  of  pro> 
teid  of  38.85  per  cent,  instead  of  43.76 — a  diSerence  of  very  con- 
siderable magnitude. 
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CRYSTALLIZED  VEGETABLE  I'ROTEIDS. 
Abstract  or  s  Paper  published  i 

By  Thomas  B.  Osbo&ne.  ■ 

The  existence  of  crystallised  proteids  id  seeds  w&s  poioted  ont 
by  Hartig  in  1655.  FoQr  years  later,  Maacbke  obtained  boxag- 
onal  plates  of  protetd  matter  by  extractiag  Brazil-nuts  with 
water  lieaied  to  40''-50°  and  evaporating  the  filtered  extract  at 
40°.  Niigeli*  investigated  the  crystal-like  forms  from  the  Brazil- 
nut  aa  well  as  the  artificially  produced  crystals  of  Maschke  and 
concluded  that  they  differed  in  some  respeots  from  tmo  crystals. 
He  therefore  designated  them  as  "  crystalloid  a." 

Sacbssef  following  Maschkc's  method,  and  also  by  precip- 
itating the  aqueous  extract  with  carbonic  acid,  obtained  several 
preparations  of  proteid  from  the  Brazil-nut,  which  he  analysed. 
These  preparations  were,  however,  not  composed  of  distinct  crys- 
tal)', but  of  small  discs. 

SchmiedebergJ  obtained  crystallized  products  by  treating  the 
aqueous  extract  of  the  Brazil-nut  with  carbon  dioxide,  washing 
Ihe  precipitated  proteid,  digesting  the  precipitate  with  magnesia 
suspended  in  water  at  35°,  filteriug  and  evaporating  at  the  same 
temperature.  These  crystals  he  considered  to  be  a  compound  of 
the  proteid  with  magnesia. 

DrechselH  obtained  crystals,  presumably  hexagonal  plates,  by 
submitting  the  solution  containing  the  "magnesia  compound," 
prepared  aa  Schmiedeberg  suggested,  to  dialysis  in  a  vessel  con- 
taiiiiog  alcohol. 

DrechscI  afterwards  obtained  finely  developed  crystals  by 
allowing  a  warm  sodium  chloride  solution  saturated  with  the  pro- 
teid of  the  Brazil-nut  to  cool  sIowly.§ 

At  Drechsel'a  suggestion  GrObler  applied  this  method  with 
some  modification  to  the  proteids  of  squash-seed,  and  made  a 
large  number  of  preparations  of  perfectly  formed  octahedral 
crystals  whose  properties  and  composition  he  described  at  length. •" 

•  Boiauische  Mittheiiuugen  (If  ilncben,  1S63),  vol.  1. 

f  Die  Forbijtofie,  Kohleo hydrate  und  ProtaiDaubBlanzen  (Leipzig,  1ST7),  p.  31G. 
i  Zlsc'br.  phj'siol.  Cbem.,  I,  205.  |  J.  prakt.  Chem.,  10,  331. 

§Grubler;  c/.  ibid.,  IS,  100.  t  J-prakt.  Chem..  it,  97. 
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Ritthausen*  obt&ined  crystallised  prcparationg  Trom  the  castor- 
bean,  heinp-secd,  and  sesame -seed,  which  separated  from  a  warm 
Bodium  chloride  solution  on  cooling  in  the  form  of  regular  octa- 
hedrons. The  composition  and  properties  of  the  cryetals  obtained 
from  the  hemp-seed  and  castor-bean  he  described  in  a  subseqaent 
paper.f 

The  writer  next  prepared  rhombohedral  and  octahedral  crystals 
from  the  oat-kernel  by  cooling  a  warm  dilnte  sodium  chloride 
solntion  saturated  with  the  protcid.^ 

The  writer  has  also  obtained  octahedral  crystals  from  flax-seed 
by  extracting  with  a  solution  of  sodium  chloride  and  dialysing 
the  tittered  extract;  the  proteid  separating  in  well-formed  crystals 
as  the  salts  were  removed. || 

The  fact  that  these  proteid  substances  can  be  artificially  crys- 
tallised is  not  only  interesting  in  itself,  but  is  important  as  pre- 
sumably furnishing  a  means  for  making  preparations  of  undoubted 
purity  which  will  afford  a  sure  basis  for  further  study  of  their 
properties.  The  contradictory  statements  made  by  the  various 
investigator*,  not  only  in  regard  to  properties  and  composition  of 
these  bodies  but  also  in  respect  to  the  value  of  the  methods  of 
solution  and  separation  which  have  been  employed  hitherto, 
render  an  exact  knowledge  of  all  the  facts  relating  to  these  sub- 
stances a  matter  of  the  highest  scientific  and  practical  importance. 

An  examination  of  the  literature  indicates  that  definitely 
crystallised  preparations  from  the  Brazil-nut  have  never  been 
analyzed,  and  also  shows  that  the  published  analyses  do  not  agree 
sufficiently  to  fix  the  composition  of  the  substance. 

Ritthausen's  observations  on  the  properties  of  the  crystallised 
proteids  of  the  hemp-seed  and  castor-bean  indicate  that  they  are 
closely  related  to,  if  not  identical  with,  the  body  obtained  by 
Grdbler  from  the  squash-seed;  yet  the  results  of  Ritthausen's 
analyses  differ  widely  from  those  first  made  by  GrUbler, 

The  composition  of  the  crystallised  proteid  of  the  squash-seed 
has  been  fixed  within  narrower  limits  by  thii  analyses  of  Chit- 
tenden and  Hartwell,§  Ritihansen,^  and  GrObler.**  It  seemed 
desirable,  therefore,  that  the  composition  and  properties  of  the 

*.T.  prakt.  Cbera.,  (J,  4S1.  t  Ibid.,  «i,  130. 

1  Report  Coau.  Agri.  Bipt.  Station  1890,  and  Am.  Chem.  J.,  IS,  408;   U,  212. 
I  Am.  Chem.  J„  II,  329,  629.  gJ.  of  Physiology,  II,  435. 

•"J.  prakt.  Chtm.,  ii,  137.  ■•  Ibid.,  44,  369. 
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vsriouE  crjatallised  proteids  should  be  ioTestigated  &new  id  order 
to  determiDe  the  relations  or  these  eubstances. 

As  the  writer  has  already  prepared  crystallised  products  from 
the  oat-kerDel  and  flax-seed,  he  determined  to  reinvestigate  the 
similar  bodies  obtainable  from  the  Brazil-nut,  hemp-seed,  castor- 
bean  and  sqnasb-seed,  and  a  summary  of  the  results  of  this  tnves- 
tigatioD  are  here  given. 

I.  The  crystallised  globulins  of  the  Brazil-out  and  of  the  oat- 
kernel  are  distinct  substances.  Their  composition  is  seen  from 
the  following  analyses : 

Carbon &2.1B  62.18 

llydr<^n 6.92  7.0S 

Nitrogen 18,30  17.99 

Sulphur 1.06  0.63 

Oxygen 21,64  22,34 


If  the  difierences  in  nitrogen-  and  sulphur-content  are  not  per- 
haps snflScient  to  distingnish  these  two  proteids,  their  reactions 
prove  them  to  be  distinct,  for  when  prepared  in  the  same  manner 
they  are  unlike  in  many  respects. 

Id  distilled  water  heated  to  60*  the  globulin  of  the  Brazil-nut 
is  wholly  insoluble,  while  that  of  the  oat-kemel  dissolves  com- 
pletely. Saturation  of  a  lO-per  cent,  sodium  chloride  solution  of 
these  substances  with  salt  almost  completely  precipitates  the 
proteid  of  the  oat-kemel,  that  of  the  Brazil-nut  being  unaffected. 
Saturation  of  similar  solutions  with  magnesium  sulphate  pre- 
cipitates but  little  of  the  Brazil-nut,  but  all  of  the  oat-globnlin. 
When  solutions  of  these  bodies  in  10-per  cent,  sodium  chloride 
brine  are  heated,  the  Brazil-nut  globalin  begins  to  separate  at 
70°,  a  flocculent  coagulom  forming  at  84°,  which  increases  on 
raising  the  temperature  to  boiling,  the  proteid  being  largely,  but 
not  wholly,  precipitated.  The  globulin  of  the  oat-kernel,  on  the 
other  hand,  is  not  coagulated  at  all  by  boiling. 

XL  The  crystalline  globulins  of  the  hemp-seed,  castor-bean, 
squash-seed,  and  flax-seed  are  almost  identical  in  composition,  as 
may  be  seen  by  comparing  the  analyses: 
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Hcmp-w«<L  Cutor-Bun.  Bqnub-ased.  riil-ieed. 

Carbon 61.28              61.31              51.66  61.48 

Hydrogen 6.84                8.97                6.89  6.94 

Sitrogen 18.84             18.75             18.61  18.60 

Sulphur 0.87                0.16                0.88  0.81 

OiygBD. 22.17               22.21               22.06  22.17 

100.00  100.00  100.00  100.00 

The  carbon  content  of  the  hemp  and  castor  globalins  is  less 
than  that  of  the  Hqaasb  and  flax  globnlina  hy  about  0.3S  per 
cent,,  a  difference  too  slight  to  have  importance,  if  it  were  not 
constant  for  almost  all  the  preparations  analysed.  The  deport- 
ment of  these  globulins  toward  reageots  is  also  very  simitar,  but 
in  this  respect  the  hemp  and  castor  globulins  show  slight  differ- 
ences from  those  of  the  squash  and  flax-seed ;  the  two  former  are, 
however,  almost  exactly  alike,  and  the  two  latter  likewise  closely 
agree  together.  The  following  table  plainly  exhibits  these  re- 
latioDB : 

Heat  CoAooLATioKs. 

Torbidity 75°              87°  .,               61* 

Flocks 86                  89  ..                 80 

Filtered. 

Turbidity 88                  87  87                 90 

Flocks 95                  9S  95                 96 

Filtered, 

Boding .1 DO  coagulum.  ditto.  ditto.  ditto. 

Filtered  and  acetic  acid  added,  heavy  pp.  ditto.  ditto.  ditto. 

Solubility.* 


H,Oat20* P.          L           P.         J.  I.           1.         I. 

H,Oat40* S.            L            S.          I.  1.           P.          I. 

Glycerine  at  10° S.           I,            S.          I.  I,            P.          I. 

Glycerine  ftt  50* S.            I.            S.          I.  L            P.          I, 

lo.par  cent.  NaCl  sol. 

diluted Pp.         Pp.          Pp.        Pp.  Pp.          Pp.         Pp. 

Satarated  vithNaCL.  T.  pp.     T.  pp.     T.  pp.    T.  pp.  So  Pp.      V.       '   V. 

Saturated  with  Mg30„  C.  pp.    C,  pp.     C.  pp.   C.  pp.  C.  pp.     C.  pp.    C.  pp. 

•P.  =  Partly  soluble;  I.  =  Insoluble  ;  S.  =  Soluble;  Pp.  =  Precipitate;  T.  pp. 

=  Trace  of  precipitate;  C.  pp.  =  Completely  precipitated;  V.  =  Very  little  pre- 
dpitale. 

t  A.  indicates  preparations  obtained  by  cooling  warm  salt  solutions;  B.  those 
obtained  by  dialysis. 
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The  proteids  coagulating  at  the  lower  temperatare  are  traces 
of  other  globulins  imperfectly  separated  from  the  crystalline 
globulin.  The  coagulum  separating  at  the  higher  temperature  is 
undoubtedly  a  part  of  the  cryatallino  globulin  which  is  broken 
np  when  heated  to  this  temperatnre.  It  is  seen  that  the  temper- 
ature at  which  this  coagulum  separates  is  the  same  for  all  four 
substances. 

In  solubility  these  four  proteids  are  very  nearly  alike,  the  most 
noticeable  difference  being  that  the  globulins  of  the  hemp-seed 
and  castor-bean,  when  separated  from  a  warm  sodium  chloride 
solution,  are  soluble  in  water  and  dilated  glycenn,  while  the 
other  preparations,  both  of  this  substance  and  the  globulintf  of 
other  seeds,  are  insoluble  under  the  same  conditions. 

Of  the  flax-seed  globulin  separated  from  a  warm  salt  solution, 
a  little  dissolves  in  water  at  40°. 

The  small  precipitate  obtained  by  saturating  a  sodium  chloride 
solution  of  the  globulins  with  salt,  undoubtedly  conusts  mostly 
of  traces  of  other  globulins. 

It  is  at  present  impossible  to  assert  that  these  four  globulins 
are  the  same,  but  since  differences  exist  between  different  prepar- 
ations of  globulin  from  the  same  seed  as  great  as  those  found 
among  the  globulins  of  these  different  seeds,  the  writer  is  dis- 
posed to  consider  these  four  globulins  as  identical. 
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PROTEIDS  OF  THE- WHEAT-KERNEL. 

Abstract  of  a  Papar  nearl;  ready  tor  publication. 

Br  Thomas  B.  Osbobnb  and  Clakk.  L.  Voorheks. 

Tbe  proleids  contained  in  the  wheat-kernel  are  : 

I.  A  Globulin  belonging  to  the  class  of  vegetable  vitellins, 
soluble  in  saline  solutiona,  precipitated  therefrom  by  dilution  and 
also  by  saturation  with  magnesium  sulphate  or  ammonium  sul- 
phate but  not  by  saturation  with  sodium  chloride.  Partly  pre- 
cipitated by  boiling,  but  not  coagulated  at  temperatures  below 
100°.  The  wheat-kernel  contains  between  0.6  and  O.T  percent, 
of  this  globulin.  When  dried  at  110°  its  composition  was  found 
to  be  as  follows : 

W8B*i  Globous. 

CarboD 61.03 

Hydn^BB 0.85 

Sitn^n 18.39 

Sulphur 0.69 

Oiygeo 23.04 

100.00 

II.  An  Albumin,  coagnlating  at  52°,  which  differs  from  animal 
albumin  in  being  precipitated  on  saturating  its  solutions  with 
sodium  chloride  or  with  mi^nesinm  sulphate,  but  not  precipitated 
on  completely  removing  salts  by  dialysis  in  distilled  water.  It 
waa  found  to  form  between  0.8  and  0.4  per  cent,  of  the  wheat- 
kernel  and  to  have  the  following  composition  when  separated 
from  solution  in  the  coagulated  form  by  heating  to  60°  C. 


Carbon .■. 63.(i2 

Hydrogen 6.84 

Nitrogen 16.80 

Sulphur 1.S8 

Oiygen 23  06 

lOO.UO 
III.  A  Proteose,  precipitated  {after  removing  the  globulin  by 
dialysis,  and  tbe  albumin  by  coagulation),  by  saturating  the  solu- 
tion vith  sodium  chloride  or  by  adding  20  per  cent,  of  sodium 
chloride  and  acidifying  with  acetic  acid.  This  body  was  not 
analysed  in  its  unaltered  form.    On  concentrating  its  solutions 
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by  boiling,  a  coagulum  was  gradually  developed  wbiob  formed 
about  0.3  per  cent,  of  tbe  wheat-kernel  and  had  the  following 
com  position  : 

COAflULUK. 

Carbon SI. 86 

Hydrogen 6.83 

Nitrogen 1132 

S"'?"'"")   24.00 

O»jgeo  f 

100.00 

Tbe  solution  filtered  from  the  substance  just  described,  still 
contained  a  proteose-lite  body  which  was  not  obtainable  in  a  pare 
state.  Its  amount  could  only  be  roughly  estimated  by  precip- 
itating tbe  concentrated  filtrate  from  the  preceding  substance 
■with  alcohol,  and  multiplying  the  nitrogen  contained  in  the  pre- 
cipitate by  fl.25.  The  amount  of  this  proteose  was  from  0.2  to 
0.4  per  cent,  of  tbe  seed.  Both  these  substances  are  unquestion- 
ably derivatives  of  some  other  proteid  in  the  seed,  presumably 
the  p rote 066  first  mentioned. 

IV.  Qliadin,  soluble  in  dilute  alcohol  and  forming  about  4.35 
per  cent,  of  the  seed.     It  has  the  following  composition  : 

GUADIfT. 

Carbon 62.73 

Hydrogen 6.86 

Nitrogen 17.66 

Sulphur l.lt 

Oxygen 3L.62 

lOO.OO 
This  is  the  proteid  called  gliadin  by  Taddei  and  plant-gelatin 
by  Dnmae  and  Cahoura.  Mixed  with  impurities  or  altered  to  a 
greater  or  less  extent  by  the  processes  of  separation,  it  has  been 
described  by  Kitthausen  under  the  names  of  glnten-fibrin,  plant- 
gelatin,  or  gliadin,  and  mncedin,  and  by  Martin  has  been  termed 
insoluble  phytalbumose.  The  mucin  of  Berzelius  and  of  De 
SauBsure  were  impure  preparations  consisting  chiefly  of  this  pro- 
teid. It  is  soluble  in  distilled  water  to  opalescent  solutions  which 
are  precipitated  by  adding  a  very  little  sodium  chloride.  It  is 
completely  insoluble  in  absolute  alcohol,  but  slightly  soluble  in 
90-per  cent,  alcohol,  and  very  soluble  in  70  to  80-per  cent,  alcohol 
and  is  precipitated  from  these  solutions  on  adding  either  much 
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water  or  strong  alcohol,  especially  id  the  presence  of  much  salte. 
Soluble  ia  very  dilnte  aoida  aod  alkalies  and  precipitated  from 
these  solutions  by  neutralization,  unchanged  in  properties  and 
compoBitiou.  This  proteid  is  one  on  which  the  formation  of 
gluten  largely  depends. 

v.  Glutenin,  a  proteid  insoluble  in  water,  saline  solutions  and 
dilute  alcohol  wbioh  forms  the  remainder  of  the  proteida  of  the 
wbeat-kemel,  generally  about  4.  to  4.5  per  cent,  of  the  seed, 
I'hiB  substance  ia  soluble  in  dilute  acids  and  alkalies  and  is  pre- 
cipitated from  such  solutions  by  neutralization.  Dissolved  in  -^ 
per  cent,  potash  water,  precipitated  by  neutralization  and,  after 
tborongb  extraction  with  alcohol  and  ether,  again  dissolved  in 
potash  water,  the  solution  filtered  clear,  precipitated  by  neutral- 
ization and  dried  at  110°,  it  has  the  following  composition  : 

Glutbhik 

Carbon 63.34 

Hydrogen 6.B3 

Sitrogen 1T.49 

Sulphur I.OS 

OijgBD 32.28 

100.00 
Unless  prepared  as  above  described  the  impurities  are  not  re- 
moved and  the  analyaes  are  diacordant.  This  proteid  was  first 
described  by  Taddei  under  the  name  of  zymom.  Liebig  ns  well 
as  Dumas  and  Cabonrs  named  it  plant-fibrin.  Ritthausen  called  it 
glut  en- casein,  Weyl  and  Bischoff  considered  it  to  be  an  albuminate 
form  of  a  myosin-like  globulin.  MarLin  named  it  gluten-fibrin 
and  likewise  considered  it  to  be  an  albuminate  form  of  a  myosin- 
like  globolin. 

VI.  Wheat-glnteu  is  composed  of  gliadin  and  glutenin.  Both 
these  proteids  are  necessary  for  its  formation.  The  gliadin  with 
water  forms  a  sticky  medium,  which  by  the  presence  of  salts  is 
prevented  from  becoming  wholly  soluble.  This  medium  binds 
together  the  particles  of  flour,  rendering  the  dough  aud  gluten 
tough  and  coherent.  The  glutenin  imparts  solidity  to  the  gluten, 
evidently  forming  a  nucleus  to  which  the  gliadin  adheres  and 
from  which  it  is  consequently  not  washed  away  by  water.  Gliadin 
and  starch  mixed  in  the  proportion  of  I  to  10  form  a  dougb,  but 
yield  no  gluten,  the  gliadin  being  washed  away  with  the  starch. 
The  flour  freed  from  gliadin  gives  no  gluten,  there  being  no  bind- 
10 
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ing  material  to  bold  the  particles  together,  so  that  they  may  be 
brought  into  a  coherent  maes. 

Soluble  saltB  are  also  necessary  in  fonniog  glaten,  as  in  dis- 
tilled water  gliad in  ia  readily  soluble.  In  water  containing  salts 
it  forms  a  very  viscid  semi-fluid  mass,  which  has  great  power  to 
bind  together  the  particles  of  flonr.  The  mineral  constituents 
of  th^  seeds  are  sufficient  to  accomplish  this  purpose,  for  gluten 
can  be  obtained  by  washing  a  dough  with  distilled  water. 

VIL  No  ferment  action  occurs  in  the  formation  of  gluten,  for  its 
constituentB  are  found  in  the  flour  having  the  same  properties 
and  composition  as  in  the  gluten,  even  under  those  condjtiona 
which  would  be  supposed  to  completely  remove  antecedent  pro- 
teids,  or  to  prevent  ferment  action.  All  the  phenomena  which 
have  been  attributed  to  ferment  action  are  explained  by  the 
properties  of  the  proteide  themselves,  as  they  exist  in  the  seed 
and  in  the  gluten. 
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ANALYSES  OF  FEEDING  STUFFS. 

The  following  snalyaes  uf  feeding  stuffs  have  been  made  at  this 
Station  within  the  last  two  years : 

Cotton  Skkd  Meal. 

3110>  Sampled  from  stoolc  on  sale  in  Middletown. 

3148.  Sampled  and  sent  by  T.  J.  Strond. 

3409.  Made  by  Charlotte  Oil  4  Fertilizer  Co.,  Charlotte,  N.  C. 
Sent  by  H.  S.  Lathrop,  Suffield. 

3726.  Sold  by  Thomas  A  Shaw,  Harlford.  Sent  by  W.  H. 
Olcott,  Soath  Manohester. 

3408.  "Cotton  Seed  Feed."  Made  by  the  Charlotte  Oil  & 
Fertilizer  Co.  "  Claimed  to  be  a  complete  food  for  cattle  and 
sheep.  Twenty-five  pounds  a  day  said  to  be  sufficient  for  a  cow 
or  steer  with  no  other  food.  Price  one-half  that  of  cotton  seed 
meal."    Sent  by  H.  S.  Lathrop,  Suffield. 

LiNiiEBD  Meal. 

3369.  Made  by  Detroit  Linseed  Oil  Works.  Sent  by  T.  A. 
Stanley,  New  Britain.  Cost  in  1891,  t24.00  per  ton  in  oar  lots 
delivered  in  Connecticut. 

3716.  The  same  delivered  in  1802.  Cost  t24.90  per  ton  in  car 
lots  delivered. 

3142.  Marked  "Pnre  Ground  OilCake."  Bought  of  Taylor  4 
Richards,  Westport.  Sampled  by  E.  C.  BJrge,  Sonthport.  Cost 
•30.00  in  1891. 

3143.  The  same,  but  marked  "  Linseed  Meal."  Cost  130.00 
in  1891. 

3725.  Bought  of  Thomas  A.  Shaw,  Hartford.  Sent  by  W.  H. 
Olcott,  Soutb  Manchester.     Cost  131.00  in  January,  1893. 

Cbbam  Glutbn. 

3363.  Made  by  Cbaa.  Pope  Glucose  Co.,  Geneva,  111.  Sold  by 
Smith,  Northam  &  Robinson,  Hartford,  September,  1891,  Sent 
by  T.  J.  Stroud,  Shaker  Station. 
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Glutrn  Feed  and  Olhtkn  Mbai. 
3536.      Gluten  Meal.    Bought  in  East   Hartrord.     Sent  by 
W.   H.   Olcott,  SoDth   MancbcBter.     Cost  by  single  bag   (tOO 
ponnda),  tl.40. 

3716.  Bnfblo  Gluten  Feed.  Sent  by  T.  A.  Stanley,  New 
Britain.    Cost  t23.50  per  ton  in  car  lots  delivered  in  Connecticut. 

3728.  Buffalo  Olnten  Feed.  Bought  of  Stephen  Hurd  for 
tl.15  per  100  pounds.     Sent  by  M.  H.  Wetmore,  Winchester. 

3736.  Buffalo  Gluten  Feed.  Alade  by  American  Glucose  Co., 
Buffiilo,  N.  Y.  Sent  by  F.  M.  BaiH,hoIomew,  East  Wallingford. 
Cost  11.15  per  100  pounds. 

3737.  Chicago  Gluten  Meal.  Bought  of  N.  Bennett,  West 
Winsted,  for  tl,26  per  100  pounds.  Sent  by  M.  H.  Wetmore, 
Winchester.  Messrs.  C.  M  Cox  &  Co.,  sales  agents  for  Buffalo 
Gluten  Feed  claim  that  tbe  three  samples  above  noted  do  not 
fairly  represent  the  quality  of  tbe  artiote. 

Wheat  Feeds. 

3717.  Spring  Bran,  bought  of  James  Lincoln,  Berlin.  Cost 
December,  1802,  tl6.25  per  too  in  car  lots,  delivered.  Sent  by 
T.  A.  Stanley,  New  Britain. 

3719.  Acme  Bran,  bought  by  Noble  Bennett,  New  Britain, 
Cost  llT.OO  per  ton  in  car  lots,  delivered.     Sent  by  T.  A.Stanley. 

3720.  Acme  Bran,  from  Dakota.  Bought  of  Levi  Wells. 
Cost  $17.00  per  ton  in  car  lots,  delivered.     SentbyT.  A, Stanley. 

8729.  Middlings,  bought  of  N.  Bennett,  West  Winsted,  for 
tl.15  per  100  pound?.     Sent  by  M.  Wetmore,  Winchester. 

3405.  Fine  White  Wheat  Middlings,  used  in  feeding  experi- 
ment at  the  Webb  farm. 

3737.  Shorts,  bought  of  Wilder  &  Puffer,  Springfield,  for 
$16.85  per  ton  in  car  lota,  delivered.  Sent  by  T.  J.  Stroud,  Sha- 
ker Station, 

3706.  "Mixed  Feed,"  made  by  Acme  Milling  Co.  and  sold  by 
J.  M.  Williams,  Manchester,  at  921.00  per  ton.  Said  to  be  the 
enUre  waste  in  the  process  of  making  fine  flour.  Sent  by  W.  H. 
OlcotL 

Oat  Feed. 

3124.  Sent  by  B.  F.  Case,  Canton  Center.  Cost  (130.00  per 
ton  in  March,  1891. 

3724.  Sold  J.  M.  Williams,  Manchester,  for  825.00  per  ton  in 
December,  1892.     Sent  by  W.  H.  Olcott,  South  Manchester. 
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MiSCELLANKOUS    FeeDB. 

3431.  WesterD  Corn  Meal,  sent  by  N.  S.  Baldwin,  Meriden. 

84SO.  "  Cora  and  Cob  Meal,"  ground  by  N.  S.  Baldwin,  from 
Extern  grown  corn. 

3117.  Hominy  Feed.    Sent  by  P.  H.  Stadtmueller,  Elmwood. 

3510.  Kiln-dried  Starch  Feed,  costing  t20.00,  sent  by  E.  A. 
Bradley,  Centerville. 

3147.  Bafilalo  Kilo-dried  Sugar  Meal.  Bought  of  American 
Glacoae  Co.,  Buffalo,  N.  Y.,  for  use  in  feeding  experiments. 

3401.  Malt  Sprouts,  bought  of  E.  A.  Talcott,  Harwioton,  for 
(20.00  per  ton,  January,  1892,  by  Henry  Yon  Tobel,  Harwinton. 

3464.  Buckwheat  Flour.  Sent  by  Theron  F.  Griswold,  Little 
Haddam. 

With  the  analyses  are  given  for  comparison  the  average  com- 
position of  most  of  the  feeds  named  as  determined  from  a  consider- 
able number  of  aualyees  formerly  made  at  American  Experiment 
staUons. 

The  comparison  of  the  composition  of  "  Western  Corn  Meal " 
with  corn  and  cob  meal  made  from  sound  Connecticut-grown  com 
shows  the  latter  to  be  much  drier,  and  to  contain  half  a  per  cent. 
less  albuminoids,  but  half  a  per  cent,  more  fat,  six  per  cent,  more 
fiber,  and  one  and  eight  tenths  per  cent,  less  of  starchy  matter. 

There  is  nothing  in  the  chemical  analysis  to  indicate  a  decided 
difference  in  feeding  value  between  the  two. 
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EXAMINATION  OF  THE  SEED  OF  ORCHARD  GRASS, 
Daclylis  glomerata. 

This  species  is  one  of  the  best  meadow  graues.  It  roots 
deeply  and  is  less  affected  by  drought  than  moat  other  grasses, 
it  grows  better  in  tfae  sliade  than  timothy  or  red-top  and  is 
earlier  id  bloom,  it  is  believed  to  be  more  permanent  than 
timothy  on  laad  suited  to  it  and  gives  large  crops.  If  cut  before 
full  bloom  the  hay  is  nutritious  and  not  coarser  or  more  strawy 
than  timothy. 

But  little  orchard  grass  is  grown  in  this  State.  Many  who 
have  tried  it  have  either  failed  to  get  a  good  catch  or  have  got 
a  catch  altogether  too  good  of  grasses  other  than  orchard  grass, 
notably  o'f  meadow  fescue,  Festuca  pratenaU,  perennial  rye  grass, 
I^lium  perenne, — perennial  only  in  name — and  chess  or  cheat, 
Bromus  aecalinua.  This  fescue  is  a  good  meadow  grass,  but  rye- 
grass and  chess  are  very  inferior  or  worthless. 

The  failures  made  in  sowing  orchard  grass  and  the  consequent 
indifference  to  it  are  largely  to  be  explained  by  the  quality  of 
seed  which  is  offered  in  market.  To  learn  the  state  of  the  trade, 
this  Station  has  examined  six  samples  of  seed  bought  by  farmers 
of  seedsmen  in  this  State  ^nd  six  samples  purchased  in  Boston  and . 
five  in  New  York.  The  results  of  the  botanical  analyses  and 
germination  tests  are  given  in  the  following  table.  The  per  cents 
of  different  seeds  found  in  the  samples  are  by  weight  and  not  by 
number.  No  attempt  was  made  to  identify  other  seeds  than  those 
named  in  the  table.  Many  seeds  were  immature  and  the  dupli- 
cate sprouting  tests  did  not  in  some  cases  agree  closely,  but  that 
the  conditions  of  the  tests  were  suitable  is  shown  by  the  fact  that 
good  mature  seed  sprouted  freely  in  the  testing  apparatus. 
Four  teats  were  made  of  each  of  the  samples  from  A  to  G  and 
two  tests  of  each  of  the  others.  The  highest  result  in  each  case 
is  given  in  the  table.  The  last  column  of  the  table  is  prepared 
by  multiplying  the  per  cent,  of  pure  orchard  grass  seed  by  the 
per  cent,  of  this  pure  seed  that  is  capable  of  sprouting  and  divid- 
ing the  product  by  100. 

The  result  of  this  examination  may  be  summarized  as  follows : 

I,  Of  the  17  samples  of  Orchard  gtasa  seed  purchased  in  New  York, 
Boston,  and  at  various  places  in  Connecticut,  one  sample  contained 
as  much  as  98.8  per  cent,  of  pure  seed  the  remainder  betas  cfaaK 
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Another  coatained  no  ordiud  gnus  aeed  whatever,  and  conalsted 
mainly  of  LoUnm  perenoe,  or  perennial  rye-graas. 

Exdoding  tbit  sample  the  other  i6  samples  contained  on  the  average 
77.4  per  cent,  of  pure  seed. 

a.  Seven  out  of  sixteen  samples  contained  notable  quantities,  from 
8.3  to  35.5  per  cent.,  of  seed  of  perennial  rye-grass,  Lolium  perenne, 
which  is  less  valnable  and  sells  at  a  lower  price.  "  Tested  "  Orchard 
grass  seed  is  quoted  at  11  cents  per  pound  and  "testeO  "  perennial  rye 
grass  at  4I  cents.  A  single  sample  contained  14.1  per  cent,  of  a 
species  of  Bromus,  probably  secalinus  or  chess, 

3.  Id  one  sample  as  high  ss  88  per  cent,  of  the  orchard  grass  seed 
sprouted,  in  another  as  low  as  4.5  per  cent,  and  on  the  average  of  16 
samples  50.0  per  cent. 

4.  Talcing  the  16  samples  together,  the  average  quantity  of  pore 
orchard  grass  seed  which  was  capable  of  sprouting  was  40  per  cent.; 
i.  e.  ont  of  every  100  pounds  bought,  40  pounds  was  pure,  live  seed. 
Probably  the  quantity  that  would  produce  healthy  plants  wss  less  than 
this. 


Examination  of  Obchabd  Gba»s  Seed  from  the  Connxcti- 
cuT,  Boston,  and  New  York  Markets. 
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II  is  very  likely  that  rye  grass  is  sometimes  added  as  a  "  make- 
weight," and  it  may  easily  escape  (letection  iii  a  casual  examina- 
tion, but  it  often  grows  with  orchard  grass,  and  when  the  two 
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kioda  of  seed  are  harvested  together  it  is  impossible  by  me- 
chanical means  to  separate  tbem. 

Moreover,  the  trade  seed  of  orchard  grass  evea  when  pure  is 
known  to  have  a  low  germinating  power  both  abroad  and  in  this 
ooantry,  so  that  30  to  35  pounds  per  acre  of  it  make  only  mod- 
erate seeding. 

The  table  of  aualyses  shows  however  that  it  is  still  possible,  if 
one  will  take  pains  enough  and  pay  enough,  to  get  quite  clean  seed 
of  thiH  grass  of  which  over  60  per  cant,  will  germinate. 

A  part  of  the  trouble  with  the  seed  market  is  that  while  the 
beat  seed  is  naturally  the  moat  eipensive,  cheap  seed  is  always 
the  most  popular. 

The  sample  P  represents  seed  for  which  there  is  absolutely  no 
market  in  its  pure  state ;  it  is  too  good  for  the  trade  and  is  mixed 
again  for  sale  with  inferior  and  less  "  expensive  "  seed. 

It  is  obvious  however  that  as  compared  with  sample  A,  sample 
P  is  by  far  the  more  economical.  In  the  first  place  a  pound  of  P 
will  produce  more  than  three  times  as  many  plants  of  orchard 
grass  as  A.  Again  A  will  seed  the  land  with  some  rye  grass 
which  is  quite  inferior  to  orchard  grass.  And  lastly  the  catch  of 
grass  from  the  A  seed  will  probably  be  poor,  and  very  likely  so 
poor  that  the  land  will  have  to  be  re-seeded.  In  this  case  it  may 
lie  idle  for  six  months  or  a  year  and  confirm  the  owner  in  the  idea 
that  orchard  grass  is  not  worth  a  trial. 

To  any  one  in  the  State  desiring  them,  a  few  seeds  each  of 
Orchard  grass,  Perennial  rye  grass  and  Meadow  Fescue  will  be 
sent  by  the  Station  to  aid  in  their  identification. 
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ASH  ANALYSIS  OF  WHITE  GLOBE  ONIONS. 

From  several  barrels  of  White  Globe  Onions  grown  at  Green's 
Farms  were  seleoted  twenty-two  bulbs  of  fair  size  which  weighed 
five  pounds  and  one  ounce. 

After  dryiag  and  pulverizing  them,  a  weighed  sample  of  the 
powdered  material  was  burned  with  the  usual  precautions  and 
the  asb  submitted  to  analysis  with  the  following  results : 

Fer  cent.  Composition  of  the  Pure  Ash. 
[Station  No.  300G.] 

Potash 43.19 

Sod* 1.2S 

Lime 10.87 

Uagnasia 4.46 

Oiide  of  iroD 1.07 

Phoipboric  Acid 19.08 

'Sulphuric  Add 18.98 

Chlorine 2.36 

Sand  and  Silica 1.96 

100.53 
Deduct  oiyi^n  equivalent  to  chlorine.. .53 

lOO.GO 

The  fresh  onions  contain  .27  per  cent,  of  nitrogen  and  .48  per 
cent,  of  pure  ash. 

From  these  data  are  calculated  the  quantities  of  ibese  ingre- 
dients contained  in  one  ton  (2000  poi^nds),  of  onions  as  follows : 

Nitrogen  and  Mineral  Hatter  in  One  Ton  of  Onions  (Bulbs). 

Nitrogen 2,70  pounds. 

Phosphoric  Acid 

Potfcsh 

Soda 

Mi^neiia 

Oxide  of  Iron 

Snlphnric  Acid 

Chlorine 

Sand  and  Silica 
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ANALYSES   OF  SOME   AMERICAN   CHEESES. 

Daring  the  last  few  ye&ra  &  marked  advtDce  has  been  made  in 
this  country  in  the  methods  of  cheese  making,  and  there  is  scarcely 
one  of  the  celebrated  foreign  cheeses  that  is  not  closely  imitated 
iu  the  United  States.  On  page  157  are  given  analyses  of  eighteen 
samples  of  cheese,  all  of  which,  except  the  sample  of  Roquefort, 
are  of  American  manufacture.  The  methods  used  for  the  analyses 
are  essentially  those  described  in  the  V.  S.  Dep't.  Ag.,  Dir,  of 
Chem.,  Bnll,  36,  page  224.     A  description  of  the  samples  follow. 

3754.  Full  cream  cheese.  Made  by  the  Lebanon  Cheese  Co., 
Lebanon,  Conn. 

3763  and  3756.  Purchased  in  New  Haven  for  1$  cents  per 
pound.  These  represent  fairly  the  kind  of  cheese  most  commonly 
sold  in  our  market. 

3757.  Full  cream  cheese,  old.     Bought  in  New  Haven. 

3758-3761.  Ilneapple  cheese  from  E.  Norton,  Goaben,  Conn. 
The  Goshen  factory  is  the  oldest  in  the  United  States,  and  the 
pineapple  cheese  has  a  wide  reputation. 

3762  and  3763.  Skim  milk  cheese.  Bought  in  New  Haven, 
12  cents  per  pound. 

3764.  Neufchatel.  Smalt  cheeses  wrapped  in  tiu  foil.  Sell 
for  5  cents  apiece. 

3765.  Fromage  de  Brie.    Said  to  be  made  in  Orange  Co.,  N,  Y. 

3766.  Imitation  Old  English  cheese.  20  cents  per  pound. 
Bonght  in  New  Haven. 

3767.  Swiss  ["Schweitzer"].  20  cents  per  pound.  Bought  in 
New  Haven. 

3768.  Cream  cheese.  Crown  Brand.  26  cents  apiece.  Bought 
in  New  Haven. 

3769.  Limburger.     Bought  in  New  Haven. 

3770.  A  cheese  resembling  pineapple  in  texture,  made  by  J. 
Hohlridge,  Weal  Burlington,  N.  Y.  Sample  received  from  Hon, 
T.  S.  Gold,  West  Cornwall. 

3771.  Roquefort.  Imported.  50  cents  per  pound.  Bought 
in  New  Haven. 
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ANALYSES  OP  SOME   AMERICAN   CHEE3ES. 
Analtsbs  or  Chbrsb, 


ma 


tin 
»>• 

tlK 

IT»8 
ITS* 
IfH 

mi 


Fnll  cream  (Lebanon).. 


Pineapple,  jellow,    4  months  oMl 
while,      8 

yellow,  16         "  ; 

■'  "        5  years  old  ., 


2.64  1.3123.06  311.10.  3.00  . 

3.64        23.19  3G.12.  1.30  I 

2.83:  1.19  24.00  34.U'  1."  I 

2.80      .99;28.81  36.62  2.41  . 

3.29  3.34:21.00  H3.26  2.16  ' 

2.96  2.14  21.1331.25:  2.62 

3.1(1,  2.6i;28.8l  36.16'  2.66 

4.02  1.86,34.45  46.20.  2.1G  : 


tlM 
t7M 


Neu(cliatel 

Fromage  de  Biie 

Imitation  Old  English.. . 

Cream,  Crown  Brand 

Limbiirger . 

Cheese  made  bj  J.  Hohlridge. . 
Roquefort 


20.14    : 

133.19  ; 

31.40 


1  1.42.15.03  22.30  2.94. 

I  .40  16.94  20.B6  1.31 

l|  1.4130.12  42.12  1.21 

I  t.8&;26.12. 13.26  1.11    . 

1,  2.12'  S.35  51.98  2.20   . 

<'  3.51:23.00,29.40      .38 

2.24    . 


:8l32.16 
1.53'   6.21  22.62:21 


*  Volatile  fatty  adds  wnre  determined  b;  Reichert'a  method  in  2.5  grams  oE 
the  ether  eilract.  The  figures  represent  cubic  ceatimeters  of  -^  normal  potash 
solution  required  to  neutralize  the  volatile  acids.  The  small  quantity  of  volatile 
fatty  acids  found  in  Roquefort  is  probably  to  be  eiplainrd  by  the  decomposition 
of  fBt»  during  the  peculiar  ripening  process. 
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sVx.    Ot|t.  K.Ci/c<rvL^  ■ 


COERECnONS. 
Page  II.    Prom  third  line  of  middle  paragraph  on  Free  Nitrogen, 
expunge  the  words  "  and  mustard." 

Page  26,  third  line  of  table;  change  "Reed  Co.,  Brooklyn,  N.  Y."  to 
"  Read  Co.,  New  York  City." 

Page  38,  after  No.  ttOT,  insert  "Clarh's  Cove  Bay  State  Fertilizer 
O.O."    Change  the  guaranteed  nitrogen  of  this  brand  from  2.8  to  1.8S 


Page  38.    No.  ltSt<    Change  the  guaranteed  nitrogen  of  Quinnipiac 
Ammoniated  Dissolved  Bone  from  2.0  to  I.6S  per  cent. 

Page  89.    No.   ItTS.    Change  the  guaranteed  nitrogen  of   Quinni- 
piac  Pine  Island  Phosphate  from  3.5  to  t.06  per  cent. 

Page  SO.    No.  MM.    For  Bradley's  read  Bowker's. 

Page  147,  third  line  of  the  title,  for  "  Seperator,"  read  Separator. 
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Notice  as  to  Bulletins. 

The  Balletins  of  this  Stalioa,  usually  isBued  quarterly  or 
oftener,  are  mailed  free  to  citizens  of  Conueoticut  who  apply  for 
tbem,  aud  to  others,  as  far  as  tlie  limited  editioos  permit. 

ApplicatioDB  should  be  renewed  annually  before  January  Ist. 

The  matter  of  all  the  BullGtins  of  this  Station,  in  so  far  as  it 
is  new  or  of  permanent  value,  will  be  made  part  of  the  Annual 
Report  of  the  Director. 

Bulletins  earlier  than  No.  71  and  Nos.  83,  92,  93,  100,  101, 
and  109  are  exhausted  and  cannot  be  supplied. 


Notice  as  to  Supply  of  Station  Repouts. 

The  Station  has  no  supply  of  its  Annual  Reports  for  the  years 
1877,  1878,  1879,  1860,  1881,  1882,  1883,  1884,  1887,  and  1891. 

The  Annual  Report  of  this  Stattou,  printed,at  State  expense,  is 
by  law  limited  to  an  edition  of  12,000  copies,  of  which  5,000 
copies  are  bound  with  the  Annual  Report  of  the  Connecticut 
State  Board  of  Agricnltui-e,  and  distributed  by  the  Secretary  of 
the  Board,  T.  S.  Gold,  West  Cornwall,  Conn. 

After  exchanging  with  other  Experiment  Stations  and  Agricul- 
tural Journals,  the  Reports  remaining  at  the  disposal  of  the  Sta- 
tion will  be  sent  to  citizens  of  Connecticut  who  shall  seasonably 
apply  for  them,  and  to  others  as  long  as  the  supply  lasts. 
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ANNOUNCEMENT. 


ANNOTJNOEMENT. 


The  Connecticdt  AaRtCDi.TDBAL  ExpSEiHENT  STATION  was  estab- 
lished ID  accordance  with  an  Act  of  the  0«neral  Assembly  approred 
March  21, 1877,  "  for  the  purpose  of  promoting  Agriculture  bj  scientific 
iuTestigation  and  experiment." 

The  Station  is  prepared  to  analyze  and  test  fertilisers,  cattle-food, 
seeds,  milk,  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds,  moulds,  blights,  mildews,  useful  or  injurious  insects, 
etc.,  and  to  give  information  on  various  subjects  of  Agricultural 
Science,  for  the  use  and  advantage  of  the  citizens  of  Connecticut. 

The  Station  does  not  undertake  sanitary  analyses  of  water. 

The  Station  makes  analyses  of  Fertilizers,  Seed-Tests,  etc.,  etc.,  for 
the  citiEens  of  Connecticut,  without  charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publish. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  the  Station  "Instructions  for  Sampling." 

8.  That  (he  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "  Forms  for  Description." 

The  officers  of  the  Station  will  take  pains  to  obtain  for  analysis 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organised  cooperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  interests.  Oranges,  Farmers'  Clubs,  and  like  Asso- 
ciations can  efficiently  work  with  the  Station  for  this  purpose,  by 
•ending  to  duly  authenticated  samples  early  during  each  season  of  > 
trade. 

All  other  work  proper  to  the  Ebcperiment  Station  that  can  be  used 
(or  the  public  benefit  will  be  done  without  charge.  Work  for  the  pri- 
vate use  of  individuals  is  charged  for  at  moderate  rates.  The  Station 
undertakes  no  work,  the  results  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  public  good. 

Results  of  analysis  or  investigation  that  are  of  immediate  general 
interest  are  published  in  Bulletins,  copies  of  which  are  sent  to  each 
Post  Office  in  this  Stat«,  and  to  every  citizen  of  the  State  who  applies 
for  them.  The  results  of  all  the  work  of  the  Station  are  summed  up  in 
the  Annual  Reports  made  to  the  fio 
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Notice  a»  to  Bulletins. 

The  Bulletins  of  this  Station,  usually  issued  quarterly  or 
oftener,  are  mailed  free  to  citizens  of  Connecticut  who  apply  for 
them,  and  to  others,  as  far  as  tbe  limited  editions  permit. 

Applications  should  be  renewed  annnally  before  January  IsL 

The  matter  of  all  the  Bulletins  of  this  Station,  in  so  far  as  it 
is  new  or  of  permanent  value,  will  be  made  part  of  tbe  Annual 
Report  of  the  Director. 

Bulletins  earlier  than  No.  71  and  Nos.  83,  92,  93,  100,  101, 
and  109  are  exhausted  and  cannot  be  supplied. 


Notice  as  to  Supply  of  Station  Rbpokts. 

The  Station  has  no  supply  of  its  Annual  Reports  for  the  years 
1877,  1878,  1879,  1880,  1881,  1882,  1883,  1884,  1887,  and  1891. 

The  Annual  Report  of  this  Station,  printed  ^at  State  expense,  is 
by  law  limited  to  an  edition  of  12,000  copies,  of  which  s,000 
copies  are  bound  with  the  Annual  Report  of  the  Connecticut 
State  Board  of  Agriculture,  and  distributed  by  the  Secretary  of 
tbe  Board,  T.  S.  Gold,  West  Cornwall,  Conn. 

Afler  exchanging  with  other  Experiment  StatiouR  and  Agricnl- 
tural  JournalR,  the  Reports  remaining  at  tbe  disposal  of  the  Sta- 
tion  will  be  sent  to  citizens  of  Connecticut  who  shall  seasonably 
apply  for  them,  and  to  others  as  long  as  the  supply  lasts. 
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The  Station  makes  analyses  of  Fertilizers,  Seed-Tests,  etc.,  etc.,  for 
the  citizens  of  Connecticut,  without  charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publish. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  the  Station  "  Instructions  for  Sampling." 

8.  That  the  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "  Forms  for  Description." 

The  officers  of  the  Station  will  take  pains  to  obtain  for  analysis 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organized  codperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  interests.  Granges,  Farmers'  Clubs,  and  like  Asso- 
ciations can  efficiently  work  with  the  Station  for  this  purpose,  by 
sending  in  duly  authenticated  samples  early  during  each  season  of  / 
trade. 

All  other  work  proper  to  the  Exjieriment  Station  that  can  be  used 
for  the  public  benefit  will  be  done  without  charge.  Work  for  the  pri- 
vate use  of  individuals  is  charged  for  at  moderate  rates.  The  Station 
undertakes  no  work,  the  results  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  public  good. 

BesaltB  of  analysis  or  investigation  that  are  of  immediate  general 
interest  are  published  in  Bulletins,  copies  of  which  are  sent  to  each 
Post  Office  in  this  State,  and  to  every  citizen  of  the  State  who  applies 
for  them.  The  results  of  all  the  work  of  the  Station  are  summed  up  in 
the  Annual  Reports  made  to  the  Governor. 
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It  is  the  wish  of  the  Board  of  Control  to  make  the  Station  aa  widely 
useful  as  its  resources  will  admit.  Every  Connecticut  citizen  who  is 
concerned  in  agriculture,  whether  farmer,  manufacturer,  or  dealer,  has 
the  right  to  apply  to  the  Station  for  any  assistance  that  comes  withita 
its  province  to  render,  and  the  Station  will  respond  to  all  applications 
as  far  as  lies  in  its  power. 

t^  InstructioDS  and  Forms  for  taking  samples,  and  Terms  for  test- 
ing Fertilizers,  Seeds,  eto.,  for  private  parties,  sent  on  application. 

t^  Parcels  by  Express,  to  receive  attention  should  be  prepaid. 

G^  Letters  sent  to  individual  officers  are  liable  to  remain  unanswered 
in  case  the  officer  addreseed  is  absent.  All  communications  therefore 
should  be  directed  simply  to  the 

AGRICULTURAL  EXPERIMENT  STATION, 

NEW  HAVEN,  CONN. 

t^  Station  Qrounds,  I^iboratories  and  Office  are  on  Suburban  st., 
between  Whitney  avenue  and  Prospect  at.,  H  miles  north  of  City  Halt 
Suburban  Bt.  may  be  reached  by  Whitney  ave.  Electric  Cars,  which 
leave  the  comer  of  Chapel  and  Church  sts.,  three  times  hourly,  viz :  on 
the  striking  of  the  clock  and  at  intervals  of  twenty  minutes  thereafter. 

tF  The  Station  has  Telephone  connection  and  may  be  spoken  from 
the  Central  Telephone  Office,  118  Court  et.,  or  from  Peck  &  Bishop's 
Office  in  Union  R.  R.  Depot. 

Hf  The  Grass  Garden,  in  charge  of  Mr.  James  B.  Olcott,  is  near 
South  Manchester  and  may  be  reached  by  A.  Gardner's  regular  Passen- 
ger Express  starting  at  9  A.  H.  and  1  f.  m.  from  Cheney's  Store,  So. 
Manchester,  or  starting  at  10  A.  X.  and  i  P.  u.  from  Bumside,  where 
connection  is  made  by  electric  car  with  Hartford. 
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Report  of  the  Treasurer, 


Wu.  H.  BUEWER,  IN  ACCOUNT  WITH  THE   CONNECTICUT  AqBICUL- 
TCBAl,    ExTKBlMBin'    STATION,   FOE    THB    FISCAL    YKAE    KNDINQ 

Sbptbhbbb  SOtb,  1893. 

bhcbiptb. 

From  the  State  GompUvUer |S,O0n.0O 

n.S.TrMBanr 7.600.00 

Analysis  F«ee  due  last  fiscal  year  BDd  received  this  jear..  1,633.92 

AnaljsiH  Fees  of  this  year , 1,496.11 

IfisceltaDeoui  Receipts 40,77 

(21,670.80 

PAYMENTS. 


J  Salaries 

General  Labomtoiy  Kipenaea 

llycolo^cal  Expenses 

Grass  iDvestitntioQ 

Tobacco  Investiitalion 

KeW  RiperimeDts 

The  EetablisbiuenC,  Repairs.  Grounds,  et 
6b8.. 


Water 

Coal 

Telephone 

Printing 

Slationery 

Comptometer 

PoBtege 

Collecting:  Fertiibiers , 

Traveling  Bipenseaof  the  Board  .. 

Columbian  Exposition 

DnclassiOed  Sundries 


t5.765.00 1$6, 709.  e3'|l  2,464.63 
2,042.39         27.59,     2,069.98 

I        86.66  86.66 

I       1,031.00 

:'         651.58 


363.3! 


1,464.26  . 

266.70, . 
147.00'. 
693.261 . 
100.251 ., 
669.071 
98.531 . 
135.00,. 
114.33' 


266.70 
14T.D0 
59:'1.36 
1U0.26 
803.31 

98.53 
1 26.00 
1*4.33 
365.33 
361.51 

64.67 
403.23 
346.06 


$1 4,  no.80it7, 500.00  t31.670.S0 


Mbmobandum. 
The  above  aoooiiDts  were  duly  audited  December  27th,  1 803,  by 
the  Stats  Aaditora  of  Poblio  AcconntB. 

Ab  in  previous  years,  the  AnalysiB  Fees  of  fertilizers  koown  to 
be  on  sale  after  May  1st  and  sabjeot  to  the  law  concemiug  eom- 
mercial  fertilizers,  coming  into  the  bands  of  the  treasurer  after 
the  closing  of  this  aceonnt  will  be  credited  to  the  next  year's 
account. 

WM.  H.  BREWER,  Treamrer. 
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Report  of  the  Board  of  Control. 


Jo  Am  EieeUiney,  Luzon  JB.  Morris,  Oovemor  of  Conneiaicut: 

The  Board  of  Control  of  the  Connecticnt  Agricnitural  Experi- 
ment Station,  as  required  by  statate,  herewith  BabmitB  to  your 
Ezcelleocy  its  report  for  the  year  eDding  November  1st,  1803. 

In  execution  of  the  provisioni  of  the  Fertilizer  Law,  the  agents 
of  this  Station  have  visited  all  parts  of  Connecticut,  and  have 
drawn  samples  of  commercial  fertilizers,  representing  nearly  all 
brands  sold  within  the  State. 

Two  hundred  and  eighty-four  analyses  of  fertilizers  and 
manorial  waste  prodncts  have  been  made  in  the  laboratory,  and 
the  results  of  these  analyses  are  now  in  the  printer's  hands  for 
publication. 

Within  tbe  last  eighteen  months  the  extremely  high  prices  of 
organic  nitrogenous  matters  have  largely  increased  the  tempta- 
tion to  use  in  mixed  fertilizers  very  inferior  materials,  snch  as 
ground  leather,  horn  and  wool.  Every  fertilizer  analyzed,  has 
therefore  been  tested  for  leather  and  also  as  to  its  solubility  in 
pepsin  solution. 

A  parallel  series  of  tests,  though  not  so  extensive,  has  been 
made  to  compare  the  rapidity  with  which  the  nitrogenous  matters 
of  diflferent  fertilizers  become  soluble  in  water  by  putrefactive 
decomposition. 

In  connection  with  the  same  subject  24  experiments  have  been 
made,  in  which  Indian  corn  was  grown  in  an  artificial  soil  in  pots 
supplied  with  nitrogen  from  sis  different  fertilizers  whose  rela- 
tive value  as  regards  their  nitrogen  it  was  thus  sought  to  deter- 
mine. 

Ninety  samples  of  maize  kernel,  all  of  which  are  represented 
in  the  Station's  collection  of  varieties,  have  been  analyzed  and  of 
these  analyses  forty-two  have  been  used  in  the  Connecticut  com 
exhibit  at  the  Columbian  Exposition.  A  considerable  number  of 
feeding  stuffs  have  also  been  analyzed  for  individual  purchasers. 

In  connection  with  Farmers'  Institutes  where  daii^ing  was  dis- 
cussed and  also  in  response  to  requests  at  other  times  by  cream- 
eries and  private  individuals,  93  samples  of  milk  and  .*t5  samples 
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of  cream  have  been  examined.  Seven  samples  of  skimmed  milk, 
li  of  cream,  6  of  batter  and  15  of  batter-milk  have  been  com- 
pletely analyzed  tut  part  of  the  dairy  experiment  to  be  noticed 
later. 

A  large  amount  of  work  has  been  done  in  the  stndy  of  Methods 
of  Milk-Analysis,  chiefly  for  comparing  the  per  oent.  of  milk- 
Bolide  determined  by  gravimetric  methods  with  the  per  cent,  of 
solids  oaloalated  from  the  per  cent,  of  fat  and  the  specific  grav- 
ity ;  and  for  comparing  different  gravimetric  methods  of  deter- 
mining milk-solids. 

All  the  chemical  work  required  by  the  State  Dairy  Commis- 
Moner  has  been  famished,  including  the  examination  of  57 
samples  of  suspected  batter  and  expert  evidence  has  been  given 
in  court,  as  required. 

The  work  done  by  Dr.  T.  B.  Osborne  and  his  aesisunts  since 
Kovember  1st,  1892,  is  briefly  sommarized  as  follows  : 

Dnring  the  year  the  investigation  of  the  proteids  of  the  wheat 
kernel  has  been  completed  and  the  results  published  in  the  Amer- 
ican Chemical  Journal,  Vol.  XY,  No.  6,  occupying  80  octavo 
pages. 

The  proteids  of  the  rye  kernel  and  of  the  kidney  bean  have 
also  been  investigated  and  the  reBults  are  nearly  ready  for  publi- 
cation. 

The  Btady  of  the  proteids  of  the  cotton  seed,  begun  some  time 
ago  has  been  finished,  and  the  results  are  now  ready  for  the 
printer.  The  proteids  of  the  barley  kernel  have  also  been  exam- 
ined, but  this  investigation  is  not  yet  complete. 

The  subjects  that  have  occupied  the  attention  of  Dr.  W.  C. 
Sturgis,  the  Station  botanist,  are  as  follows  : 

A  study  of  the  comparative  value  of  winter  and  summer  treat- 
ments in  preventing  the   "  scab  "  of  apples  and  pears. 

The  continuation  of  the  experiments  of  last  year  upon  the 
artificial  curing  of  tobacco. 

Experimental  work  on  the  prevention  of  the  mildew  of  lima 
beans. 

Further  prosecution  of  the  experiments  of  last  year  on  the  pre- 
vention of  potato  *'rot" 

A  study  of  a  disease  of  asters  and  other  plants  of  the  same 
order  caused  by  nematode  worms;  and  the  use  of  lime  incorpora- 
ted with  the  soil,  as  a  remedy. 

The  use  of  sulphur  against  the  "  leaf-blight "  of  celery  and 
mildew  of  grapes  under  glass. 
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Investigation  of  diBeases  of  quinoeB,  iDcluding  laboratory  ex- 
perimeotB  npon  the  germination  of  the  spores  of  tbe  "  rot "  faa- 
gaa  and  a  critical  study  of  a  diaeaee  of  quinces  nev  to  thii 
locality. 

Under  the  direction  of  Mr.  James  B.  Oloott  the  study  of 
grasses  has  been  continued  dnring  the  past  year  at  South  Mau- 
cheater. 

Id  connection  with  tbe  State  Dairymen's  Association  and  the 
Woodstock  creamery  a  series  of  obserratioDs  has  been  made : 
First,  to  study  the  loss  of  fat  io  the  bntter  milk,  when  gravity* 
cream  and  neparatoiHiream  are  ripened  and  churned  together, 
compared  with  the  loss  when  each  is  churned  by  itself.  Second, 
to  compare  the  efficitocy  of  the  two  eystems  of  separating;  butter- 
fat,  nsing  milk  of  the  same  herd,  under  the  most  favorable  condi- 
tions. 

The  field  experiment,  on  the  growth  of  maize,  noticed  in 
previous  reports,  has  been  continued  this  year  on  the  farm  of 
James  H.  Webb,  Esq.,  of  Hamdeu. 

Id  co5peration  with  S.  D.  Woodruff  &  Sons  of  Orange,  a  field 
experiment  has  been  carried  out  to  test  the  effect  of  nitrate  of 
soda  in  forcing  tbe  tomato  crop. 

Tbe  experiments  on  the  effect  of  diff'erent  fertilizers  od  quality 
and  quantity  of  tbe  tobacco  crop,  of  which  the  first  report  was 
made  last  year,  have  been  enlarged  iu  scope  and  carried  on  this 
year,  as  before,  in  connection  with  the  Connecticut  Tobaoco  Ex- 
periment Co.  at  Poquonock.  The  last  General  Assembly  appro- 
priated the  snm  of  five  hundred  dollars  (tnO0.00)  to  be  spent  by 
the  Station  in  this  work. 

Three  Bulletins  have  been  issued  daring  the  year,  Nos.  114, 
115  and  116,  covering  5S  octavo  pages. 

The  subject  of  No.  115  was,  Common  Fungous  Diseases  and 
tbeir  Treatment,  Nos.  114  and  116  were  regarding  Fertilizers. 
The  demand  for  Bulletin  IIB,  issued  in  March,  1893,  was  so  great, 
that  a  new  and  revised  edition  was  printed  in  May.  The  matter 
of  Bulletin  114  appeared  in  our  Annual  Report  for  1892  ;  that  of 
Bolletins  115  and  116  is  incorporated  with  the  Annual  Eleport  for 
the  present  year.  Bulletin  112,  issued  last  year  but  not  printed 
in  tbe  Report  for  1893,  is  included  in  the  Annual  Report  for  this 
year.  Bulletin  111,  issued  iu  March,  1892,  was  not  printed  in 
tbe  Annnal  Report  for  that  year,  but  after  revision  appeared  as 
Bulletin  115  and  is  accordingly  a  part  of  the  Annual  Report  for 
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During  the  present  year  tbe  Station  has  been  called  upon  more 
frequently  than  ever  before  for  aBsistanoe  at  Farmer*'  Inatitntes, 
Grange  meetings,  gatherings  of  Durymen,  etc.  On  29  days, 
one,  two  and  sometimes  three  of  the  Station  staff,  were  engaged 
in  this  work. 

There  have  been  two  changes  in  the  Station  staff  during  the 
year.  H.  Monmonih  Smithy  B.A.,  obemiet  to  the  Sution,  was 
succeeded  on  October  Ist,  by  William  R.  Johnston,  Ph.B. 

Dr.  R.  S.  CartisH,  who  was  on  the  Station  staff  as  ohemist  im- 
ing  the  years  1888, 1889  and  a  part  of  1890,  and  who  has  unoe 
that  time  been  abroad  for  further  ohemical  study,  is  now  engaged 
in  a  special  study  of  soils  at  this  Station. 

A  detailed  account  of  all  the  work  above  Teferred  to,  will  be 
found  in  the  Report  of  the  Director,  which  is  now  in  preparation. 

All  of  which  is  respectfutly  submitted. 

WM.  H.  BREWER, 

Secretary. 
New  Hatkn,  Conn.,  November  1st,  1898. 
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A  general  Bnmmary  of  the  work  done  at  this  Station  during 
the  year  ending  Nov.  1st,  may  be  found  in  tbe  report  of  the 
Board  of  Control  to  tbe  Governor. 

Tbe  deuiled  account  of  tliia  work,  eo  far  as  it  is  suffiotently 
advanced  to  justify  its  pablioation,  is  contaioed  id  the  following 
pagefi- 

In  the  discDssioD  of  commercial  fertilizers  it  is  found  neoeasary 
to  repeat  annually  certain  Btatements  regarding  the  fertilizer  law 
sod  the  analysis  and  valaatioii  of  fertilizers,  to  answer  tbe 
questions  which  are  constantly  addressed  to  the  Station  on  these 
■nhjecta. 


THE    CONNECTICUT    FERTILIZER    LAW. 

The  General  Assembly  at  its  Session  in  1893  passed  an  act, 
Chapter  CLXXII,  amending  the  fertilizer  law  previously  in  force 
in  OoDuecticut. 

The  attention  of  alt  concerned  is  called  to  the  following  copy 
of  the  General  Statutes  of  tbe  Sute  re;;ardirig  fertilizers  which 
embodies  the  amendments  and  is  tbe  law  now  in  force. 

Copies  of  tbe  law  may  be  had  on  application  to  the  Station. 
Attention  is  specially  called  to  the  following  requirements. 

1.  In  case  of  all  fertilizers  or  manures,  except  stable  manure 
and  tbe  products  of  local  manufacturers  of  less  value  than  ten 
dollars  a  ton,  the  law  holds  the  sellkb  responsible  for  affixing 
a  correct  label  or  elalemenC  to  every  package  or  lot  sold  or  offered, 
as  well  as  for  the  payment  of  an  analysis  fee  ot  ten  dollars  for 
each  fertilizing  ingredient  which  the  fertilizer  ooniaiiiB  or  is 
claimed  to  contain,  unless  the  manufactdheb  or  importeb  shall 
have  provided  labels  or  statements  and  shall  have  paid  the  fee. 
SeotioDB  400S  and  4007. 
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The  Statiou  underBLaads  "the  fertilizing  [ngredieols  "  to  be  thoee  whose  de- 
terminatiOD  in  an  aaaljsia  is  nccessarj  tor  a  Tsluation,  and  which  are  generally 
Nitrofteo,  Phosphoric  acid  and  Potash.  The  aQaljsis-fotB  in  imae  oE  an;  fertiliier 
will  therefore  umiallj  be  Ceo,  twenty  or  thirty  dollars,  according  as  one,  two  or 
three  of  these  ingradients  arc  contained  or  claimed  to  exist  in  the  fertilizer. 

2.  The  law  also  requires,  in  the  case  of  eoery  commercial  fertil- 
izer, that  a  sealed  sample  shall  be  deposited  trith  the  Director  of 
the  Station  by  the  hanufacturub  or  importer,  aod  that  a  cer- 
tified statement  of  composition,  etc,  shall  be  filecJ  with  him,  Sec- 
tion 4006. 

A  fllatement  of  the  per  cent,  at  Nitrogen,  Phosphoric  acid  (PiO.)  and  Pota^ 
(KiO),  and  of  their  several  stales  or  forms,  will  suffice  in  most  case?.  Other  in- 
gredients may  be  named  il  desired. 

In  nil  cases  the  per  cent,  of  nitrogen  must  be  stated.  AimaoDia  may  also  be 
giree  when  actually  present  in  ammonie  salta,  and  "ammonia  equivalent  to 
nitrogen"  may  likewise  be  stated. 

The  per  cent,  of  soluble  and  reverted  phosphoric  acid  may  be  given  separately 
or  tc^tber,  and  the  term  "  available  "  may  be  used  iu  addition  to,  but  not  instead 
of,  soluble  and  reverted. 

The  percentage  of  insoluble  phoaphoric  acid  may  be  stated  or  omitted. 

In  case  of  Bone,  Fish,  Tankage,  Dried  Ueat,  Dried  Blood,  etc,  the  chemical 
compoiution  may  Uike  account  of  the  two  in^redientn :  Nitrogen,  Phosphoric 
Add. 

For  Potash  Salts  give  always  the  per  cent,  of  Potash  (potassium  oxide) ;  that 
of  Sulphate  of  Potash  or  Muriate  of  Potash  may  also  be  stated. 

The  chemical  composition  of  other  fertilizers  may  be  given  as  found  in  the 
Station  Reports. 

3.  It  is  also  provided  that  bvbby  pebsok  id  the  Slate,  who 
sells  any  commercial  fertilizer  of  whateoer  kind  or  price,  shall 
annaally  report  certain  facts  to  the  Director  of  the  Ezperiment 
Station,  and  on  demand  of  the  latter  shall  deliver  a  sample  for 
analysis.     Section  4006. 

4.  All  "  CHEuicALs  "  that  are  applied  to  land,  snob  as  :  Moriate 
of  Potash,  Eainite,  Sulphate  of  Potash  and  Magnesia,  Sulphate 
of  Lime  (Gypsam  or  Land  Plaster),  Sulphate  of  Ammonia, 
Nitrate  of  Potash,  Nitrate  of  Soda,  etc — are  cousidered  to  come 
under  the  law  as  "  Commercial  Fertilizers."  Dealers  in  these 
chemicals  must  aee  that  packages  are  soitably  labeled.  They 
must  also  report  them  to  the  Station,  and  see  that  the  analysis 
fees  are  duly  paid,  in  order  that  -the  Director  may  be  able  to 
discharge  bis  duty  as  prescribed  iu  Section  4013  of  the  Aot. 
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It  will  be  noticed  Uiat  Ihe  State  eiacls  do  liceose  tax  eitber  for  making  or 
dealing  in  fenilieere.  For  tbe  eafetf  of  coDeumere  and  the  beoeflt  of  liooest 
msDuracturers  and  dealers,  th«  State  requires  that  it  be  koowii  wbat  is  offered 
for  Bale,  aod  wLetber  fFrtJlizera  are  what  Ibej  purport  to  be.  Witb  tbis  object 
in  view  the  law  provides,  in  Section  4013,  that  all  fertiiizera  be  aaalyzed  and  it 
requirea  tbe  parties  makiug  or  aoUiug  them  to  paj  for  (hew  sDalyges  in  part:  the 
State  itself  pa; iog  in  psrt  b;  tnaintaining  Ibe  Kiperitneut  Station. 


ACTS  CONCERNING  COMMERCIAL  FERTILIZERS. 

C'bapter  CCLIII   of  llic  General   Statuten    of    Cootiecticnt  ae 
amended   by  Chapter  CLXXII   of  tbe  ActB  of  the  General 
Assembly,  Session  of  1 893. 
Section  4000.     Every  perBon  or  conipany  who  shall  sell,  offer,   pnawd  sum. 

.       ,.    „  .,,.,.  '  in™itobe»ffliwi 

or  expose  for  sale,  id  thiH  Stale,  any  commercial  fertilizeror  manure  [j^^"^!"™;^ 
except  stable  manure  and  the  products  of  local  manufacturers  of"'"'^ 
less  value  than  (eo  dollars  a  ton,  shall  affix  conspicuously  to  every 
package  thereof  a  plainly  piinted  statement  clearly  and  truly 
certifying  the  number  of  net  pounds  of  fertiliser  in  the  package, 
tbe  name,  brand,  or  trade-mark  under  which  the  fertiliser  is  sold, 
tbe  name  and  address  of  the  manufacturer,  the  plaoe  of  manu- 
facture and  the  chemical  composition  of  the  fertiliser,  expressed 
iu  the  terms  and  manner  approved  and  usually  employed  by  the 
CoDuecticnt  Agricntiural  Experiment  Station. 

If  any  such  fertilizer  be  sold  in  bulk,  such  printed  etatemeot 
shall  accompany  every  lot  and  parcel  sold,  offered,  or  exposed 
for  sale, 

Sec.  4006.     Before  any  commercial  fertilizer  ie  sold,  offered,  or  ^^B*ton!»wer^ 
exposed  for  sale,    the  manufacturer,  importer,  or  person   who  J^i','^;^"',   "IJ 
causes  it  to  be  sold,  or  offered  for  sale,  within  this  state  shall  tile IV di?«C'. 
witb  the  director  of  the  Connecticut  Agricultural  Experiment 
Station  two  certified  copies  of  Ibe  statement  prescribed  in  section 
400S,  and  shall  deposit. with  said  director  a  scaled  glass  jar  or 
bottle  containing   not  less   than  one  pound  of    the  fertiliser, 
accompanied   by  an  affidavit  that  it  is  a  fair  average  sample 
thereo£ 

SKa  4007.    The  manufacturer,  importer,  agent,  or  seller  of  any   Aimiiaw  <«  u> 
commercial  fertilizer  shall  pay  on  or  before  May  ) ,  annually,  to  the  ™    "^   ittvn 
director  of  the  Connecticut  Agi-icultural  Experiment  Station,  au 
analysis  fee  of  ten  dollars  for  each  of  the  fertilizing  ingredients 
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contained  or  claimed  to  exist  in  said  fertilizer:  provided,  that 
whtn  the  manufacturer  or  importer  shall  have  paid  the  fee  hereio 
required  for  any  person  acting  as  agent  or  seller  for  such  manu- 
facturer or  importer,  such  agent  or  seller  shall  not  be  required  to 
pay  the  fee  prescribed  in  this  section. 
to'^^io"*"^  ®*^  4008,  Every  person  in  this  State  who  sells,  or  acts  as  local 
duisnomgenu  gggm  for  the  Sale  of  any  commercial  fertilizer  of  whatever  kind 
or  price,  shall  annually,  or  at  the  time  of  becoming  such  seller  or 
agent,  report  to  the  director  of  the  Connecticut  Agricultural 
Experiment  Station  his  name,  residence,  and  post-office  address, 
and  the  name  and  brand  of  Haid  fertilizer,  with  the  name  and 
address  of  the  manufacturer,  importer,  or  party  from  whom  such 
fertilizer  was  obtained,  and  shall,  on  demand  of  the  director  of  the 
Connecticut  Agricultural  Experiment  Station,  deliver'  to  said 
director  a  sample  suitable  for  analysis  of  any  such  fertilizer  or 
manure  then  and  there  sold  or  offered  for  sale  by  said  seller  or 
agent. 
i^ottT.  Sec.  4009.     No  person  or  party  shall  sell,  offer,  or  expose  for 

sale,  in  this  state  any  pulverized  leather,  raw,  steamed,  roasted, 
or  in  any  form,  as  a  fertilizer  or  as  an  ingredient  of  any  fertilizer 
or  manure,  without  explicit  printed  certiScate  of  the  fact,  such 
certificate  to  be  conspicuously  affixed  to  every  package  of  such 
fertilizer  or  manure,  and  to  accompany  every  parcel  or  lot  of  the 

FUb  lUDo,  ru.  Sec.  4010.  Every  manufacturer  of  fish  guano,  or  fertilizers  of 
which  the  principal  ingredient  is  fish  or  fish-masa  from  which  the 
oil  has  been  extracted,  shall,  before  manufacturing  or  heating  the 
same,  and  within  thirty-six  hours  from  the  time  such  fish  or  mass 
has  been  delivered  to  him,  treat  the  same  with  sulphuric  acid  or 
other  "chemical,  approved  by  the  director  of  said  experiment 
station,  in  such  quantity  as  to  arrest  decomposition:  provided, 
however,  that  in  lieu  of  such  treatment  such  maoufacturera  may 
provide  a  means  for  consuming  all  smoke  and  vapors  arising  from 
such  fertilizers  dunijg  the  process  of  manufacture. 

feniiuo.  Sec.  4011.     Any  person  violating  any  provision  of  the  foregoing 

sections  of  this  chapter  shall  be  fined  one  hundred  dollars  for  the 
first  ofiense,  and  two  hundred  dollars  for  each  subsequent 
violation. 
PrHiiiHn  rur  Sbc.  4012.  This  chapter  shall  not  aSect  parties  mauufacturiug, 
importing,  or  purchasing  fertilizers  for  their  own  private  use,  and 
not  to  sell  in  this  State. 
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Sbc.  4013.    The    director    of    the    CoDnecticat    AEricnltDral   Diractor-s  d 

"  flat  Hd  Hitho 

Experiment  Station  shall  pay  the  analyEie-fees  received  by  him'')'' 
into  the  treasury  of  the  station,  and  shall  cause  one  or  more 
analyses  of  each  fertilizer  to  be  made  and  published  annually. 
Said  director  is  hereby  authorized,  in  person  or  by  deputy,  to  take 
samples  for  analysis  from  any  lot  or  package  of  manure  or  fertili- 
ser which  may  be  in  the  possession  of  any  dealer. 

Sec.  4014.    The   director   of    the    Conneclicnt    Agricnitural  Baiietias. 
Experiment  Station  shall,  from  time  to  time,  as  bulletins  of  said 
station  may  be  issued,  mail  or  canse  to  be  mailed  two  copies,  at 
least,  of  such  bulletins  to  each  post-office  in  the  State. 
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OBSERVANCE   OF  THE   FERTILIZER   LAW. 

Manufacturebs  who  have  paid  Analysis  Fees  as  required  bj 
the  Fertilizer  Law,  and  Fertilizers  for  which  the  Fees  have  been 
thns  paid  for  the  year  ending  May,  1893. 

Firm.  Brand  oj  HrlUi^er. 

Baker,  H.  J.  t  Co.,  93  William  SL.  Kcw   Standanl  UnXLD  Kartilizer. 

York.  A.  A.  Amtuoniated  Superpbosphale, 

Special  Potato  Maoure. 
Corn  Manure. 
"       Tobacco  Uaouro, 
"        Oaion  Manure. 
Harvesl  Home  Pfaoaphate. 
Castor  PoniBce. 
Pure  Grouod  Bone. 

Stockbridge  Spteial  Tobacco  Manure. 
'  "  ''       Grain  Manure. 

"  "      Grass  Top-Dr«88ing 

and  Forage  Crop  Manure. 
.  StocKbridge  Special  Potato  and  Vegeta- 
ble Manure. 
Bowker'a  HiUaud  Drill  Plioaphate. 
''         Farm  and  Garden  Piiosphata 
or  Ammoniated  Bone  Fer- 

Potato  Manure. 

Tobacco  Grower, 

Sure  Crop  Bone  Phospbale. 

iy'a  Superphoaphate. 
Potato  Manure. 
Complele  Manure  for  Potatoes 

and  Vegetables. 
Completo    Manure    for    Top- 

Dresaing  Graai  and  Grain. 
Complete    Manure   for    Com 

and  Grain. 
Pure  Fine  Ground  Bone. 
Circle  Brand  Ground  Bone  and 

Potash. 
Fisb     and    Potash,     Anchor 

Brand. 
Fifb  and  Potash,  Triangle  A. 

B.  D.  Sea  Fowl  Guano. 
Original  Coe's  Superphosphate. 
Farmer's  Sew   Method   Fer- 
tilizer. 
H^h  Grade  Tobacco  Manure. 


Clark'a    Core    Fertilizer   Co..     Farlow    Bay  State  Fertilizer 
Building.  Stale  St..  Boalon,  Mass.  Ba;  State  Fertilizer,  G.  G. 

King  Philip  Alkaline  Guauo. 
Potato  and  Tobacco  Ferlilixer. 
Great  Planet  Manure. 
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Firm.  Broad  of  Ferlitizer. 

Connecticut  Wrapper  Fertilizer. 


.    High  Grade  Potato  Fertilizer. 
High  Grsde  Phoaphste. 
GrauDd  Bone  and  Potash. 
New  Knglaad  Tobacm  Fertilizer. 
Gold  Brand  Excelsior  Fertilizer. 
Ksh  and  Potash. 
Alkali ae  Bone. 

'   Bone  Diiat 


Crocker  Fertilizer  and  Chemical  Co.,  Crocker'n  AmmonlatedBoneSuperplios- 
Bnaalo,  N.  T.  phaM. 

"  Potato,    Hop    and     Tobacco 

Phosphate. 

-'  Special  Potato  Uanore. 

"  .\mmonlated  Wheat  and  Com 

Pbospbale. 

"  New  Rival  Ammoniated  Su- 

perphoBpbate. 

"  Ammoniiited  Praetical  Super- 

phosphate. 

"         Yegetabto    Bone    SuperphoE- 

■'  Special  Conn,  Tobacco  Manure. 

"  Pure  Ground  Bone. 

"  Ground  Bone  Meal. 

Cnntberland  Bone  Phosphate  Co.,  Port-   Cumberlaud  Superphosphate, 
land,  Maine.  <  Cumberland  Potato  FerUlizer. 

j  Darling's  Animal  Fertilizer. 
"         Fine  Ground  Bone. 
"         Kitra  Bone  Phosphate, 
"         Potato  and  Root  Crop  Manure. 

"        Tobacco  Grower. 

Downes  A  GriSn,  Birmingham,  Conn.       Ground  Bone.   - 

Ellsworth,  F.,  BarUord.  Conn.  <  Shoemaker's  Swift  Sure  Superphosphate. 

"  1.       11      Bone  Meal. 

Collier  Castor  Pomace. 

Ore«t  Eastern  Fertilizer  Co..  Rutland,  !  Oreat  Eastern  General  Fertilizer  for 
TL  Grass  and  Grain. 

'  Great   Eastern   General  Phosphate  for 
Oats,  Buckwheat  and  Seeding  Down. 
Great  Kaatern  Vegetable,  Vine  and  To- 
bacco Fertilizer. 

Hull,  H.  C,  Meriden,  Conn.  Ground  Bone. 

Keleej,  E.  R,,  Branlonl.  Conn.  .  Bone,  Fish  and  Potash. 
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Pirm.  I  Brand  0/  FertUiier. 

,    Celebrated  Qronod  Bone, 
I  Ammouialed  Dissolved  Bod«. 
I  I'otato  fertilizer. 
;  Staudard  SuperphoBpbate. 
;  Suoceas  FeruJizer. 

I '  Complete  Uanure  for  Light  !<oil8. 
"  "         ''    Qeueral  Use. 

"        "    "A "Brand, 
Potato  Maaure. 
:  Corn  Uanure. 
Tobacoo  Starter. 
,  Kruil  and  Vine  Manure. 
Ora«s  eud  Groin  Spring  Top  DreBSiag-. 
;  Tobacco  Uanure.  Wrapper  Brand, 
!  Seeding  Down  Usaur«. 
.  Ji'iDa  Dissolved  Bone. 


.  I  Geo.  W.  Uilee  Brand,  Fiah  Quaoo. 


Killer,  Qeo.  W.,  UiddloSeld,  Conn. 
National  Fertilizar  Co.,  Bridgeport,  Ct. 


Ptederick  Nuho,  Waterbury,  Conn. 
OldB  &  Whipple,  Hartford,  Conn. 
Peck  Brothers,  NorthGeld,  Conn. 
Plumb  i.  Winton,  Bridgeport,  Conn, 
Preston  Fertilizer  Co.,  Greenpoint,  L,  I 


Quinnipiao  Co.,  32  ;^ 


:  Chittenden's  Complete  Fertilizer. 

-■        Ammoniated  Bone  Phospbate. 

"        Fish  and  I'otaBh. 

"        Ground  Hone. 
'  Russell  Coe's  Phosphate. 

,  Self-Recommeudiog  Fertiliser, 

Red  Seel  Castor  Pomace. 

Pure  Ground  Bone. 
'  Ground  Bone. 

Onion  Fertilizer. 
.  PoUto  Fertillier. 

Ammoniated  Bone  Superphosphate. 
'  Ground  Booe. 

Phoepbate. 
Potato  Manure, 
Uarket  Garden  Uaoure. 
Bone  Meal, 

Ammoniated  Dissolved  Bone. 
,  Fisli  and  Potash,  Crossed  Fishes  Braad. 
Fish  and  Potash,  risic  Brand. 
Pine  Island  I'hosphBte. 
Havana  Tobacco  Fertilizer. 
Com  Uanure. 
Drj  Ground  Fish. 
Sulphate  of  Poiaali. 
Uuriate  of  Potash. 
Sulphate  of  Ammonia. 
Dissolved  Bone  Black, 
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Firm. 
BMd   Fertiliser   Co..   Box    3121,   New 
Tork  City. 

BecM,  J.  S.  k  Co..  10  South  Si.,  Balti- 
more, Md. 

Rogers  &  Bubbard  Co.,  UiddletOHO,  Ci. 


Rogers  Ufg.  Co.,  Rockfall,  Codd. 
Sanderaon,  L.,  New  Haven,  Cona. 


Walker,  Strstoiann  t,  Co.,   Pittsburgh, 


Brand  0/  FerlUiieT. 
Read's  Standard. 
High  nrade  Karmer'a  Friend. 
Fish  and  Fotaaii. 
Vegetable  and  Tine  Fertiliser. 
ReFBe's  Potato  SpeciaL 
It«eae'9  Xew  England  Favorite. 
Pilgnm  Fertilizer. 
The  Itofiiers  k  Hubbard  Co'a  Pure  Groond 

Raw  Eouckte  Bone  Flour. 
Fuie  Oround  Raw  Knuckle  Bone  Ileal 
Strictly  Pure  Fine  Bone. 
Fertilizer  lor  Oats  and  Top-Dreeaing. 
Soluble  Polato  Manure. 
Soluble  Tobaora  Manure. 
Grass  and  Grain  Kertiliser. 
Fairchild's  Formula  for  Com  and  Gieo- 

eral  Crops. 
Pure  Q  round  Bone. 
Old  Reliable  Superphosphate. 
Pulverized  Bone  Meal. 
Blood,  Bone  and  Ueat. 
Fine  Ground  Fish. 
Uuriale  of  Potash. 
High  Grade  Sulphate  of  Potash. 
Regular  Sulphate  of  Potash. 
Nitrate  of  6bda. 
Sulphate  of  Ammonia. 
Dissdlved  Bone  Black. 
Formula  A. 
PaoiBc  Guano. 
Potato  Manure. 
High  Grade  Geoeral. 
Potato  and  Tobacco  Fertilizer. 
Complete  Manure. 
Superphosphate. 


Wilcox,  Leauder,  Mystic,  Conn, 


Wilkinson  k  Co.,  M  WlUiam  a,  New 
Tork  (Sty. 

Williaoie  k  Clark  Fertilizer  Co,  71  Ful- 
ton St ,  New  York  Cit;. 


Potato  Special. 

Tobacco  Special. 
,  Banner  Fertilizer. 
;  Four  Fold  Fertilizer, 
I  Potato.  Onion  and  Tobacco  Manure, 
1  Ammonialed  Bone  Phosphate  ICo.  I. 
I  Ammooiated  Bone  Phosphate  ^^o.  2. 
I  High  Grade  Fish  and  Potash. 

Economical  Bone  Fertilizer. 

Americus  Ammonialed  Bone  Superphos- 

I  '■  Brand  Potato  Phosphate. 

"  High  Grade  Special. 

''  Brand  Pure  Bone  Meal, 

'■  Brand  Fine  Wrapper  Tobacca 

"       Corn  Phosphate. 
Boyal  Bone  Phospliate. 
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ANALYSES  OF   FERTILIZERS. 

During  tbe  year  384  samples  of  commercial  ferlilizers  and 
manorial  waste- prod  nets  have  been  analyzed.  A  classified  list 
of  tliem^s  given  on  page  16. 

On  a  few  of  these  samples  analyses  were  made  for  private  par- 
lies and  charged  for  accordingly,  A  few  samples  also  were 
analyzed  at  reqnest  of  other  Experiment  Stations  in  order  to 
compare  and  test  analytical  methods.  Results  of  the  examina- 
tion of  all  the  samples,  with  these  ezceplions,  are  given  in  detail 
in  the  following  pages. 

Dnring  April,  May  and  Jnne,  Messrs.  Dennis  Fenn  of  Milford, 
and  F.  R.  Curlias  of  Stratford,  agents  of  ihia  Station,  visited 
ninety-eight  towns  and  villages  in  Connecticut  and  drew  652 
samples  representing  more  than  160  distinct  brands  of  commer- 
cial ferlilizers. 

In  this  way  one  or  more  samples  were  secured  of  nearly  every 
brand  of  fertilizer  which  is  offered  for  sale  within  the  State. 
When  several  samples  of  a  single  brand  were  drawn  in  diSerenC 
parts  of  the  State  the  analysis  was  performed,  not  on  any  single 
sample,  but  on  a  mixture  made  of  an  equal  weight  of  each  of  the 
several  samples.  Thus,  it  is  believed,  tbe  average  composition 
of  the  goods  is  more  fairly  represented  than  by  the  analysis  of 
any  single  sample. 

The  Station  agents  are  instrncted  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and  if  the  number  of 
packages  is  large,  to  take  a  portion  from  every  tenth  one,  by  means 
of  a  sampling  tube  which  withdraws  a  section  or  core  ihrongh 
the  entire  length  of  the  bag  or  barreL 

As  a  rule,  the  Station  will  not  analyze  samples — 
1.  From  dealer's  stock  of  less  than  one  ton. 
-J.  From  stock  which  has  lain  over  from  last  season. 
3.  From  stock  which  evidently  is  improperly  stored,  as  in 
bags  lying  on  wet  ground  or  exposed  to  the  weather, 
etc. 

The  Station  desires  the  cooperation  of  farmert',  farmers'  clubs, 
and  granges  in  calling  attention  to  new  brands  of  fertilizers,  and 
in  securing  samples  of  all  goods  offered  for  sa\e.  All  samples 
drawn  by  other  than  Station  agents  must  be  drawn  in  accordance 
with  the  Station's  Instniciions  for  fiampling,  and  properly  certi- 
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fied,  if  the  St&iion  analysis  is  desired.  A  copy  of  these  instruc- 
tions and  blank  certificales  will  be  sent  on  application. 

Samples  arc  analyzed  as  promptly  as  possible  in  the  order  in 
which  they  are  received,  Aa  soon  as  an  analysis  is  completed  a 
copy  of  it  is  sent  to  the  party  who  furnished  the  sample,  and  also 
to  the  manufacturer,  in  order  that  there  may  be  opportunity  for 
explanation  or  protest,  if  desirable,  before  the  results  are  pub- 
lished in  the  Bulletin. 

The  following  "Explanations"  are  intended  to  embody  the 
principles  and  data  upon  which  the  valuation  of  fertilizers  is 
based,  a  knowledge  of  which  is  essential  to  a  correct  understand- 
ing of  the  analyses  thai  are  given  on  subsequent  pages. 


Revised. 

NiTRooBS  is  the  most  rare,  and  cummercially  the  most  valuable  ele- 
ment of  fertilisers. 

Free  Nilrogen  is  universally  bbundant.  making  up  neacl;  four-flfths 
of  the  common  air.  and  is  assimilable,  with  aid  of  certain  bacteria,  by 
legumiuuUB  plants  (tbe  clovers,  alfalfa,  peas,  beans),  and  mustard,  but 
whether  it  can  nourish  cereals  or  other  crops  is  as  ;et  doubtful. 

Organic  Nitrogen  is  the  nitrogen  of  animal  or  vegetable  matters, 
which  is  chemically  united  to  carbon,  hydrogen  and  oxygen.  Some 
forms  of  organic  nitrogen,  as  those  of  btood.  flesh  and  seeds,  are  highly 
active  as  fertilizers ;  others  as  found  in  leather  and  peat,  are  compara- 
tively slow  in  their  effect  on  vegelation,  unless  these  matters  are  chem- 
ically disintegrated. 

Ammonia  (NH,)  and  nitric  add  (N1O6)  are  results  of  the  decay  of 
organic  nitrogen  in  the  soil  and  manure  heap,  and  contain  Nitrogen  in 
its  most  active  forms.  They  occur  in  commerce— the  former  in  sul- 
phate of  ammonia,  tbe  latter  in  nitrate  of  soda.  17  parts  of  ammonia 
or  66  parts  of  pure  sulphate  of  ammonia  contain  14  parts  of  nitrogen. 
85  parts  of  pure  nitrate  of  soda  also' contain  14  parts  of  nitrogen. 

Phosphorus  is,  next  to  nitrogen,  the  most  costly  ingredient  of  Fer- 
tilizers, in  which  it  always  exists  in  the  form  of  phosphates,  usually 
those  of  calcium,  iron  and  aluminum,  or  in  case  of  some  ''superphoe- 
phat«s,"  in  the  form  of  free  phosphoric  acid. 

Sdvble  Pkotphoric  add  implies  phosphoric  acid  or  phosphates  that 
are  freely  soluble  in  water.  It  is  the  characteristic  ingredient  of  Super- 
phoaphates,  in  which  it  is  produced,  by  acting  on  "insoluble"  or  "re- 
verted" phoephates,  with  diluted  sulphuric  acid  (oil  of  vitriol).  Once 
well  incorporated  with  the  soil,  it  gradually  becomes  reverted  phos- 
phoric acid.    It  is  often  termed  leater-nolubte  phosphoric  acid. 
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ReverUd  [reduced  or  precipitated)  Phosphoric  acid  means  strictly, 
phosphoric  acid  that  was  once  easily  soluble  in  water,  but  from  chemi- 
cal change  haa  become  insoluble  in  that  liquid.  In  present  usage  tbe 
term  signifies  the  phosphoric  acid  (of  various  phosphates)  that  is  freely 
taken  up  bj  a  strong  solution  of  ammonium  citrate,  which  is  therefore 
used  in  analysis  to  determine  its  quantity.  It  may  also  be  deeiRnated 
cifrate-iolubCe  photphorie  acid.  "Reverted  phosphoric  acid"  implies 
phosphates  that  are  readily  assimilated  by  crops. 

Recent  investigation  tends  to  show  that  soluble  and  reverted  phos- 
phoric acid  are  on  tbe  wliole  about  equally  valuable  as  plant  food,  and 
of  nearly  equal  commercial  value.  In  some  cases,  indeed,  the  soluble 
gives  better  results  on  crops,  in  others  the  reverted  is  superior.  In 
most  instances  there  is  probably  little  to  choose  between  them. 

Inaohible  Photphorie  acid  implies  Tarious  phosphates  not  soluble  in 
water  or  ammonium  citrate.  In  some  cases  the  phosphoric  acid  is  too 
insoluble  to  be  readily  available  as  plant  food.  This  is  especially  true 
of  tbe  crystallized  green  Canada  Apatite.  Bone-black,  bone-ash,  South 
Carolina  Rock  and  Navassa  Phosphate  when  in  coarse  powder  ore  com- 
monly of  Uttle  repute  as  fertilizers  though  good  results  are  occaaionallj' 
reported  from  their  use.  Vihea.  very  finely  pulverized  ("floats")  they 
more  often  act  well,  especially  in  connection  with  abundance  of  decay- 
ing vegetable  matters.  The  phosphate  of  calcium  in  raw  bones  is 
nearly  insoluble,  because  of  the  animal  matter  of  the  hones,  which 
envelopes  it :  but  when  the  latter  decays  in  the  soil,  the  phosphate 
remains  in  essentially  tbe  "reverted"  form.  The  phosphoric  acid  of 
"Thomas-Slag"  and  of  "  Orand  Cayman's  Phosphate"  is  in  some  soils 
as  freely  taken  up  by  crops  as  the  water-soluble  phosphoric  acid  but  in 
other  soils  is  much  less  available. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoned  as  "anhy- 
drous phosphoric  acid."  (PiOi),  also  termed  among  chemists,  phosphoric 
anhydride,  phosphoric  oxide,  and  phosphorus  pentozide. 

POTABSIDU  is  the  constituent  of  fertilizers,  which  ranks  third  in  cost- 
liness. In  plants,  soils  and  fertilizers,  it  exists  in  tbe  form  of  various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate. 
etc.    Potassium  itself  is  scarcely  known  except  as  a  chemical  curiosity. 

Potaeh  signifies  the  substance  known  in  chemistry  as  potassium  oxido 
(KgOl,  which  is  reckoned  as  the  valuable  fertilizing  ingredient  of  "  pot- 
ashes "  and  "  potash  salts."  In  these  it  should  be  freely  soluble  in  wat«r 
and  is  most  costly  in  the  form  of  sulphate,  and  cheapest  in  the  form  of 
muriate  (potassium  chloride). 

The  Valuation  of  a  Fertilizer,  as  practised  at  this  Station,  consists  in 
calculating  the  retail  Trade-value  or  caah-cost  (in  raw  material  of  good 
quality]  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal 
to  that  contained  in  one  ton  of  the  fertilizer. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  less  expensive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
ical composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  $80  to  $60  per  ton  are  paid,  depend  chiefly  for  their  trade-value 
on  the  three  substances,  nitrogen,  pho^horic  acid  and  poUuh,  which 
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are  comparative!}'  costly  and  steady  in  price.  Tbe  trade-value  per 
pound  of  these  in^edients  is  reckoned  from  the  current  market  prices 
of  the  standard  articles  which  furnish  them  to  commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high- 
grade  fertilizers,  should  add  to  the  Trade-value  of  the  above  named  in- 
gredients, a  suitable  mar^u  for  the  expenses  of  manufacture,  etc.,  and' 
for  the  convenience  or  other  advantage  incidental  to  their  use. 

The  average  Trade-value  or  retail  cost  in  market,  per  pound,  of  the 
ordinarily  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash,  as 
found  in  New  England,  New  York  and  New  Jersey  markets,  are  as 
follows : 


Thk  Tbade-Valuks  for  1893  of  Fertimzis'g  Ingbbdiusts  in 
Raw  Matkbialr  and  Chehicals. 
Tbe  average  Trade-values  or  retitil  cost  per  pound  of  the  ordi- 
narily occurring  forms  of  nitrogen,  phosphoric  acid  and  potaitb 
ire  as  follows : 

cw. 

p«  lb. 

Nilrogen  in  ammonia  galls IT 

nitrates n\ 

O^anic nitrogen  in  dr;  and  fine  ^ound  fleh.  ment  and  blood...  17-1 

o  cottnaseed  meal  and  casior  pomace lti| 

n  Soe  bone  and  taobBge 15 

n  flns-medium  bone  and  lankags 12 

n  medium  bono  and  tankage 9 

n  coarser  bone  and  tankage T 

n  hair,  hom  abaviogs  and  coarse  fish  scrap  ..    1 

ic  add,  BolublB  in  water  ,. 6} 

in  ammonium  citrate* 8 

in  dry  ground  doe  fish,  boos  and  tank- 


in  Sne-medium  bone  and  tankage B 

in  medium  bone  and  tankage 4 

iu  coarse  bone  and  Unkige 3 

in  fins  ground  fiab,  cotton  seed  meal, 

castor  pomace  and  wood  ashes S 

insoluble  in  ammoniuai  citrale,  In   mixed  ferlil- 

iiers 2 

Potash  as  high-grade  sulphate  and  in  formd  free  from  muriate 

(or  chloridea) B} 

'  Disaolvad  from  2  grams  of  the  uoground  pboapUate  previously  extracted  with 
pure  water,  by  100  c,  c.  neutral  solution  of  ammonium  citrate,  ap.  gr.  1.09,  in  30 
minutes,  at  6S*  0.,  with  agitation  once  in  five  minutes.  Commonly  called  "rs- 
veitad"  or  "bsckgone"  Phoapborio  Acid. 
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These  Trade-values  were  agreed  npoD  by  the  Experiment  Sta- 
tiooH  of  Massachusetts,  New  Jersey,  Rhode  Island,  and  Connecti- 
cut, for  use  in  their  respective  States  during  1893.  They  are  the 
average  prices  at  which,  during  the  six  months  preceding  March 
last,  the  respective  ingredients  were  retailed  for  cash,  in  our  large 
markets,  in  those  raw  materials  whicii  are  the  regular  source  of 
supply.  They  also  correspond  to  the  average  wholesale  price  for 
the  six  months  ending  March  Ist,  plus  about  20  per  cent,  in  case 
of  goods  for  which  we  have  wholesale  quotations.  The  valuations 
obtained  by  use  of  the  above  figui-cs  will  be  found  to  correspond 
fairly  with  the  average  retail  prices  at  the  large  markets  of  stand- 
ard raw  materials,  such  as: 

Sulphate  of  AmmoDiB,  Muriate  of  Potaab, 

Nitrate  of  Sodn,  Sulphate  of  Potash, 

Dried  Btood,  Plain  Superpbospbates, 

Azotio,  Dry  Ground  Fish, 

Ammonite,  Bone  and  Tankage, 

Ground  South  CerollDa  Rock. 

Valuation  of  SuPERraosPHAXES,  Special  Uanures  and  Mixed 
Festiuzebe  of  High  Orade. 

The  Organic  Nitrogen  in  these  claoses  of  goods  is  reckoned  at  the  price 
of  nitrogen  in  raw  materials  of  the  beat  qiuUity. 

Insoluble  Phosphoric  Add  Is  reckoned  at  3  cents  per  pound.  Potash 
is  rated  at  4^  cents,  if  eufficient  chlorine  is  present  in  the  fertilizer  to 
combine  with  it  to  make  muriate.  If  there  is  more  Potash  present  than 
will  combine  with  the  chlorine,  than  thiti  exceaa  of  Pot«sh  is  reckoned 
at  6|  cents  per  pound. 

In  most  cases  the  valuation  of  the  ingredients  in  Superphosphatee 
and  Specials  falls  below  the  retail  price  of  these  goods.  The  difference 
between  the  two  Sgures  represents  the  manufacturer's  charges  for  con- 
verting raw  materials  into  manufactured  articles  and  selling  them. 
The  charges  are  for  grinding  and  mixing,  bagging  or  barreling,  storage 
and  transportation,  commission  to  agents  and  dealers,  long. credits, 
interest  on  investments,  bad  debts,  and  finally,  profits. 

The  majority  of  the  manufacturers  agree  that  the  average  cost  of 
mixing,  bagging,  handling  and  cartage  ranges  from  $8.00  to  $4.50  per 
ton. 

In  1893  the  average  selling  price  of  Ammoniated  Buperphosphates 
and  GnanOB  was  $82.99  per  ton,  the  average  valuation  was  |33.48,  and 
the  difference  t9.51,  an  advance  of  40..'>  per  cent,  on  the  valuation  and 
on  the  wholesale  cost  of  the  fertilizing  elements  in  the  raw  materials. 

In  case  of  Special  manures  the  average  cost  was  $37.76,  the  average 
valuation  (39.85  and  the  difference  $8.41  or  38.6  per  cent,  advance  on 
the  valuation. 

To  obtain  the  Valuation  of  a  Ftrtilisser  we  multiply  the  pounds  per 
ton  of  nitrogen,  etc.,  hy  the  trade-value  per  pound.     We  tlius  get  the 
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values  per  ton  of  the  several  ingredientE,  and  adding  them  together  we 
obtain  the  total  Taluation  per  ton. 

In  case  of  Oround  Bone,  the  sample  is  sifted  into  four  grades  and  we 
separately  compute  the  nitrogen -value  of  each  grade  by  multiplying 
the  pounds  of  nitrogen  per  ton,  by  the  per  cent,  of  each  grade,  taking 
li^th  of  that  product,  multiplying  it  by  the  trade-value  per  pound  of 
nitrogen  in  that  grade,  and  taking  this  final  product  aa  the  result  in 
cents.  Summing  up  the  separate  values  of  each  grade  thuH  obtained, 
together  with  the  values  of  each  grade  of  phosphoric  acid,  similarlj' 
computed,  the  total  is  the  Valuation  of  the  sample  of  bone. 

The  UM8  of  the  "Valvation  "  are  two-fold  : 

1.  To  show  whether  a  given  lot  or  brand  of  fertilizers  is  worth,  as  a 
commodity  of  trade,  what  it  costs.  If  the  selling  price  is  not  higher 
than  the  valuation,  the  purchaser  may  be  tolerably  sure  that  the  price 
is  reasonable.  If  the  selling  price  is  twenty  to  twenty-five  per  cent, 
higher  than  the  valuation,  it  may  still  be  a  fairprice  ;  but  in  proportion 
as  the  cost  per  ton  exceeds  the  valuation  there  is  reason  to  doubt  the 
economy  of  its  purchase. 

S.  Comparisons  of  the  valuation  and  selling  prices  of  a  number  of 
similar  fertilizers  will  generally  indicate  fairly  which  is  the  best  for  the 
money. 

But  the  valuation  is  not  to  be  too  literally  construed,  for  analysis  can- 
not decide  accurately  what  is  the  form  of  nitrogen,  etc.,  while  the 
mechanical  condition  of  a  fertilizer  is  an  item  whose  influence  cannot 
always  be  rightly  expressed  or  appreciated. 

For  the  above  first-named  purpose  of  valuation,  the  trade-values  of 
the  fertilising  elements  which  are  employed  in  the  computations  should 
be  as  exact  aa  possible,  and  should  be  frequently  corrected  to  follow  the 
changes  of  the  market. 

For  the  second-named  use  of  valuation  frequent  changes  of  the. trade- 
value  are  dieadvantt^eous,  because  two  fertilizers  cannot  be  compared 
as  to  their  relative  money-worth,  when  their  valuations  are  deduced 
from  different  data. 

Experience  leads  to  the  conclusion  that  the  trade-values  adopted  at 
the  beginning  of  the  year  should  be  adhered  to  as  nearly  as  possible 
throughout  the  year,  notice  being  taken  of  considerable  changes  in  the 
market,  in  order  that  due  allowance  may  be  made  therefor. 

The  Agrieultural  value  of  a  fertilizer  is  measured  by  the  benefits  re- 
ceived from  its  use,  and  depends  upon  its  fertilizing  effect,  or  crop-pro- 
ducing power.  As  a  broad,  general  rule,  it  is  true  that  Peruvian  guano 
superphosphates,  fish-scraps,  dried  blood,  potash  salts,  etc.,  have  a  high 
agricultural  value  which  is  related  to  their  trade-value,  and  to  a  degree 
determines  the  latter  value,  fiut  the  rule  has  many  exceptions,  and  in 
particular  instances  the  trade- value  cannot  always  be  expected  to  fix  or 
even  to  indicate  the  agricultural  value.  Fertilizing  effect  depends 
largely  upon  soil,  crop  and  weather,  and  as  these  vary  from  place  to 
place,  and  from  year  to  year,  it  cannot  be  foretold  or  estimated  except 
by  the  lesnlte  of  past  experience,  and  then  only  in  a  general  and  proba- 
Ue  manner. 
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CLASSIFICATION   OF   FERTILIZEIK   ANALYZED. 

Raw  Matkbials. 

1.  Containing  Nilrogtn  as  Oie  Chit/  Valuahia  Ingredient. 

Nitrate  of  Soda I 

Sniphitoor  Ammonls _ , 2 

Dried  Blood 1 

Cotton  Seed  Moal 13 

Castor  Pomace 4 

HomDuBl 1 

ThtIoub  nitrogenouB  natters  of  inferior  value 8 

2.  Omtainins  Phosphoric  Acid  an  the  Chief  Valaahle  Ingredient. 

Dieaolved  Bone  Black .: ,.  3 

"DiBBolTCd  Bone" 1 

3.  Cmtainiag  Potaak  fu  the  Chi^  Valuable  lagredient 

High  Grade  Sulphate  of  Potaab 6 

Double  Sulphato  of  Potash  and  MaKoeiia 1 

Uuriate  of  Potaab - —  I 

4.  Containing  Nitrogen  and  PhMphoric  Acid. 

Bone  ManoreB 26 

Tankage , « 

Wah - 3 

UizED  Fertii.izbbs. 

Bone  and  Potaab S 

Nitrogenous  Superphosphates 61 

Spedal  Manures ^6 

Home  Hixturea  ... S 

MUOtLLANICOlTS   FBRTILIZEBS   AND    XfAKtIBBS. 

Cotton  Hull  AsliBB 34 

Wood  Aches 16 

Blood  Albumin I 

Waato  Paachea 1 

Peatmoasand  Swamp-Muek 4 

Saltpetre  Waste  a 

Total -- i&* 

I.     Raw  Matkrials  op   Hioh  Obade  Cohtaininq  Nitbogbn 
AS  THE  Chibf  Vaidablk  Inqrbdient. 

Nitrate  of  Soda. 

Nitrate  of  Soda  is  mineti  \q  Chili  and  purified  there  before  ship* 

ment.     It  usually  contains  about  16  per  cent,  of  oitrogeD,  eqniva- 
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lent  to  97  per  cent,  of  pnre  nitrate  of  soda.  It  contains  besides, 
a  little  salt  and  some  moisture.  The  usual  gnarantee  is  "  96 
per  cent."  of  nitrate  of  soda  eqaivalent  to  16.8  per  cent,  of  nitro- 
gen. 

3964.  From  stock  of  L.  Sanderson,  New  Haven. 

A.HALTSIB. 

Uolsturo 3.61 

Insoluble  Id  water...' 08 

Sodium  Chloride  (Salt) 6C 

Sodium  Sulphate S3 

Pure  Sodium  Kilraie 95.62 

100.00 

EquiTBtSDt  Nitrogen 16.76 

Coitporton J66.00 

Nitrogen  costs  cents  per  pound 17.4 

SULPRATK    OF   AhUOHIA. 

This  article,  now  made  on  a  large  scale  as  a  by-prodnot  of  gas- 
works, nsnally  contains  over  20  per  cent,  of  nitrogen,  the  equiva- 
lent of  from  94  to  97  per  cent,  of  snlpbate  of  ammonia.  The  rest 
is  chiefly  moisture.  The  nsual  guarantee  is  25  per  cent,  of  am- 
monia, which  is  equivalent  to  20.6  per  cent,  of  nitrogen,  but 
commercial  sulphate  of  ammonia  commonlj  contuns  less  than 
that  quantity. 

8966.  Stock  of  L.  Sanderson,  New  Haven.  S968.  SoM  by 
Qninnipiac  Co.,  Boston.     Stock  of  Olds  &  Whipple,  Hartford. 

«HS  SHS 

Nitrogen..  , 20.68  20.1S 

KquivaleaC  Ammoola 26.10  28.34 

Cottper  Ion $80.00  $76.00 

Nitrogen  costs  cents  per  ponnd 19.4  18.  t 

Cotton  Seed  Meal. 
The  seed  of  the  cotton  plant,  after  ginning  to  remove  the  fiber, 
passes  tbrongb  a  mill  which  hulls  or  decorticates  it.  The  hnlled 
seed  is  ground  and  the  oil  expressed.  The  ground  cake  from  the 
presses  is  used  as  a  cattle  food  and  fertilizer.  The  hulls  are 
banied  for  fuel  in  the  oil  factory  and  the  ashes,  which  contain 
from  20  to  80  per  cent,  of  potash,  are  also  used  as  a  fertilizer. 
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Sometimes,  h<}wever,  hulls  and  seed  are  ground  together,  mak- 
ing "  andecorticai«d  meal"  which  contains  uouBiderably  less 
nitrogen  and  has  correspondingly  less  money  value  as  a  fertilizer 
or  as  a  feed.  When  the  meal  ba«  undergone  healing  or  fermeu- 
tatioD,  its  color  changes  from  a  deep  yellow  to  brown  or  reddiah- 
btown.  It  is  then  unfit  for  cattle  food  and  is  sold  at  a  cheaper 
i-ate  as  a  fertilizer. 

The  following  analyses  of  Cotton  Seed  Meal  have  been  made 
ai  this  Station  during  the  present  yefCr. 

While  they  were  made  in  the  interest  of  those  who  were 
buying  the  meal  to  use  as  a  fertiliser,  they  are  worth  the  atten- 
tion also  of  those  who  are  now  using  or  who  intend  during  the 
winter  season,  to  use  Cotton  Seed  Meal  as  feed  for  stocic. 

The  eight  analyses  which  have  the  first  place  in  the  table 
represent  decorticated  meal  of  fair  quality  made  from  upland 
cotton. 

The  per  cent,  of  nitrogen  found  in  No.  8781  is  higher  than  has 
been  previously  observed  in  any  sample  analyzed  here,  8.08  per 
cent. 

The  per  cent,  of  nitrogen  found  in  Xo.  3832  is  very  low  for 
pure  meal,  but  the  sample  does  not  appear  to  be  adulterated. 
The  other  differences  in  nitrogen,  among  these  eight  samples,  are 
such  as  occur  constantly  and  are  dne  to  differences  of  soil  and 
fertilizers  on  which  the  cotton  was  raised  and  to  differences  in  tb« 
thoroughness  of  the  hulling. 

Owing  to  increased  foreign  demand  the  prioe  of  cotton  seed 
meal  has  advanced  sharply  so  that  it  is  no  more  our  cheapest 
source  of  available  nitrogen.  Thus  the  average  cost  of  nitrogen 
in  these  eight  samples,  analyzed  in  18S3,  was  17^  cents  per  poand. 

Last  year  the  average  cost  was  only  about  15  cents,  nevertheless 
meal  of  prime  quality  is  still  a  profitable  fertilizer  to  use  if 
bonght  at  t30  or  even  $31  per  ton. 

Special  attention  is  called  to  the  three  samples,  3833, 3837  and 
3866<  They  contain  somewhat  more  than  half  as  mnoh  nitrogen 
and  conaiderably  less  pbosphorio  acid  and  potash  than  the  Other 
samples,  but  were  sold  for  only  a  dollar  or  two  less  per  ton. 

These  are  "Cotlon  Seed  Meal"  as  well  as  the  others  but  are 
made  from  the  seed  of  Sea  Island  Cotton  ground  with  the  hulls. 
They  are  readily  distinguished  by  their  dark  color  and  the 
presence  of  hard  black  fragments  of  hulls. 

As  fertilizers  they  arc  not  worth  more  than  118,00  per  ton 
when  bright  decorticated  meal  can  be  bonght  for  t30.00. 


,A7^ 


O3IC 


FEBTILIZEHS,   COTTON   SEED   MEAL.  19 

It  is  qnite  likeljr  that  this  sort  of  meal  will  be  put  on  out 
market  more  commonly  than  heretofore. 

In  ordering;  Meal  to  uae  as  a  Feed  or  as  a  Fertilizer,  porcbaaers 
should  require  Decorticated,  Upland  Cotton  Seed  Heal  containiog  at 
least  6.5  per  cent,  of  Nitrogen,  unless  thejr  are  willing  to  use  the 
other,  greatly  inferior  meal,  which  cannot  be  economically  done  unless 
it  can  be  got  for  a  greatly  reduced  price. 

There  is  no  evidence  that  the  unde corticated  meal  is  in  any 
way  injurious  to  stock;  indeed  some  feeders  prefer  it  to  the 
clear  decorticated  meal  on  the  ground  that  it  is  less  likely  to  cloy 
cattle  if  fed  in  large  quantity. 

Bat  both  its  manurial  and  its  feed  value  are  much  leas  than 
thoee  of  decorticated  meal. 

Description  of  Samples. 

S848.  Sold  by  A.  H.  Rice,  Granby.  Sampled  by  H.  A. 
Sheldon,  West  Saffietd. 

4035.  Sold  by  Olds  A  Whipple,  Hartford,  in  the  fait  of  1892. 
Sampled  by  Engcne  Brown,  Poqnonock. 

37$1>  Bought  at  the  sonth  by  A.  Pouloar,  Windsor,  and 
sampled  by  him. 

388t.  Sold  by  Olds  &  Whipple.  Sampled  by  Station  Agent 
from  Block  of  J.  A.  DuBon. 

S868.  Sold  by  Olds  &  Whipple,  Hartford,  in  spring  of  1898. 
Sampled  by  Eugene  Brown,  Poqnonock. 

3861>  Sold  bj  Edward  Austin,  Snffield.  Sampled  by  O.  E. 
I^tcher,  Enfield. 

8934.  Sold  by  C.  H.  Dexter  &  Sons,  Windsor  Locks.  Sam- 
pled by  Eugene  Brown  and  T.  B.  Hathaway  from  stock  sold  to 
several  purchasers. 

8832.  Sold  by  J.  H.  Vieta,  Copper  Hill.  Sampled  by  8.  D. 
Vieta. 

3838.    Sold  by  J.  H.  Viets,     Sampled  by  S.  D.  VieU. 

8837.  Sold  by  C.  H.  Dexter  &  Sons,  Windsor  Locks.  Sam- 
pled by  Eugene  Brown,  Poqnonock. 

3856.  Sold  by  E.  S.  Hough,  Poquonock.  Sampled  by  Eugene 
Brown,  Poqnonock, 

3941.  Sold  by  Horace  Griffin,  East  Granby.  Sampled  by 
B.  L.  Alderman,  West  Snffield. 

3943.  Sold  by  J.  H.  Viets,  Copper  Hilt.  Sampled  by  S.  D. 
VietB. 
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Castor  Pomacr. 
The  ground  residue  of  castor  beans  from  which  castor  oil  has 
been  eztracted.     An  excellent  fertilizer  bat  extremely  poisonous 
to  cattle  if  they  get  access  to  it. 

8807.  Made  by  H.  J.  Baker  <fc  Bro.,  N.  Y.  Stock  of  W.  F. 
Andross,  East  Hartford. 

3925.  Made  by  H.  J.  Baker  &  Bro.,  N.  Y.  Stock  of  F.  S. 
Bidwell,  Windsor  Locks.     Sampled  by  T.  B.  Hathaway,  Windsor. 

3836.  Collier  Castor  Pomace,  sold  by  F.  Ellsworth.  Stock 
bought  by  J.  A.  DuBon*  Foqnonook. 

8808,  Made  by  Red  Seal  Caator  Oil  Co.,  St.  Louis,  Mo.  Stock 
of  J.  A.  Warner,  Tylerville. 

Akaltbbs. 

IWI  ttti  tin  tM8 

NitrogflO 15.39  4.58  4.82  4.40 

Phosphoric  Acid 1,8&  1,66  1.46  1.34 

Potaah 1.28  1.20  l.OS  1.12 

CostpertoD |S4.00  f24.00  )3S.O0  flfi.OO 

Nitr<^;eii  coats  cents  per 
pound 19.3        33.9         ao.9         35.4 

As  the  analyses  show,  the  castor  pomace  sold  this  year  in  Con- 
necticut has  contained  much  less  nitr<^en  than  formerly  and  io 
consequence  it  has  been  a  veiy  expensive  source  of  nitrogen. 

HOEN  DlT9T. 

4058.  Made  by  the  Salisbury  Cutlery  Handle  Co.,  Salisbury. 
Sent  by  Henry  Belden,  Falls  Village. 

This  sample  contained  14.48  per  cent,  of  nitrogen.  It  con- 
sisted partly  of  turnings  and  partly  of  fine  horn  dust.  While 
the  nitrogen  of  born  is  by  no  means  as  available  to  plants  as  that 
of  dried  blood  or  fine  ground  bone,  experiments  have  shown  that 
it  has  considerable  agricultural  value.  The  horn  may  be  com- 
posted with  horae  manure  or  time.  If  applied  to  land  without 
previous  composting  it  should  be  used  in  the  fall  rather  than  in 
the  spring. 

Dissolved  Bone  Black  and  Dissolved  Bone. 
Superphosphates  made  by  treating  waste  and  spent  hone  black 
from  the  sugar  refineries,  or  bone  dust,  with  oil  of  vitriol  which 
renders  the  phosphoric  acid  largely  soluble  in  water. 
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Diaeolved  Bone  Blaek. 
3998.  Stock  of  L.  Sanderson,  New  Haven.     8994.  Sold  by 
QninDipiao  Co.,  Boston.     Stock  of  Olds  &  Whipple,  Hartford. 

Dissolved  Bone. 
3739.  Sold  by  C.  E.  Stagg,  Stratford.     Sampled  and  sent  by 
S.  E.  Cnrtias,  Stratford. 

AnALTSKS. 

ant     SM4     aiit 

Soluble  Phosphoric  Add 1G.3S  12.34  6.61 

(Uverted        ■'          "    3S  3.46  6.72 

Insoluble        "           "     trace  trim  1.33 

COBlpor  ton f26.00  J7.00  IS.OOf 

Soluble  phosphoric  acid  costs  cents 

pcrpound* 7.8  9,3  5.6 

The  diesolved  bone  black  is  particularly  convenient  to  handle 
because  it  never  cakes  in  the  bag  or  heap. 

But  it  will  well  repaj  those  who  are  using  anj  considerable  quan- 
tity of  phosphates  to  get  quotations  of  dissolved  South  Carolina  or 
Florida  rock  phosphate.  This  material,  which  should  contain  12-14 
per  cent,  of  soluble  and  reverted  acid,  if  freshly  made  is  apt  to  cake  on 
lying,  but  if  mixed  promptly  with  nitrogenous  matter  and  especially  if 
the  mixture  is  used  soon  after  mixing  there  should  be  no  difficulty  in 
handling  it.  The  soluble  phosphoric  acid  of  rock  phosphate  is  as  valu- 
able for  plant  food  as  in  any  other  form  of  superphosphate  and  dissolved 
rock  phosphate  is  very  decidedly  cheaper  than  dissolved  bone  black. 
When  the  available  phosphoric  acid  of  dissolved  bone  black  costs  8 
cents  per  pound,  it  can  probably  be  got  in  dissolved  phosphate  tor  from 
5  to  si  cents. 

III.  Raw  Materials  of  High  Grade  containing  Potash. 
High  (trade  Silfhate  of  Potash, 

Thiti  material  should  contain  over  90  per  cent,  of  pure  sulphate 
of  potash  or  about  the  same  quautity  of  actual  potash  as  tbe 
muriate,  but  no  more  than  a  ti-ace  of  chlorine. 

3797.  Sold  by  Leander  Wilcox,  Mystic.  Sampled  by  H.  H. 
Austin,  Snffield. 

8862.  Sold  by  Wm.  R.  Pctei-s  A  Co,,  New  York.  Sampled 
by  0.  E.  Pitcher,  Enfield  Bridge. 

'Allov  tor  reverted  aai  iasoluble  phosphoric  acid  6  and  2  cenM  per  pound 
respectively. 

f  In  eight  ton  lot. 
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3896.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  by  W.  E. 
Rassell,  Sufiield. 

8926.  Sold  by  L.  Sanderson,  New  Haven,  Sampkd  by  A.  P. 
HUIb,  Silver  Lane. 

8963.  Sold  by  G.  B.  Alderman,  SufSeld.  Sampled  by  S.  D. 
Viets,  Copper  Hill. 

3966*  Sold   by   Quinnipiao  Co.,   Boston.     Stock   of  Olds   A 
Whipple,  Hartford. 
{For  BOBl/seB  see  the  Ubie  on  page  24.) 

Double  S[ji.fhate  of  Potash  and  MAGNBatA. 

This  material  is  nsnally  sold  as  "sulphate  of  potash"  or  "man- 
ure salts,"  on  a  guarantee  of  "48-50  per  cent,  sulphate,"  which 
is  equivalent  to '26. 9-27.0  per  cent,  of  actual  potash.  Besides  some 
46-50  per  cent,  of  sulphate  of  potash  it  contains  over  30  per  cent, 
of  sulphate  of  magnesia,  chlorine  equivalent  to  8  per  cent,  of 
common  salt,  a  little  sulphate  of  soda  and  lime,  with  varying 
qaantities  of  moisture. 

3927.  Sold  by  National  Fertilizer  Co.,  Bridgeport,  to  G.  W. 
&  H.  B.  Williams,  East  Hartford.  Sampled  by  A.  P.  Hills,  Sil- 
ver Lane.  The  goods  represented  by  this  sample  were  bought 
for  high  grade  sulphate  the  price  charged  being  t54  p(^r  ton. 
On  receipt  of  the  analysis  showin;;  that  the  goods  were  not  high 
grade  sulphate,  the  purchaser  protested.  The  National  Fertilizer 
Co,  writes  in  explanation  "  We  entered  the  order  correctly  and  it 
was  called  to  the  factory  and  checked  off  after  shipment,  but 
for  all  that,  the  factory  book  now  shows  that  the  two  kinds 
were  sent  as  above."  (A  part  of  the  invoice  was  high  grade  sul- 
phate.) "We  have  explained  to  Messrs.  Williams  and  sent  them 
a  '  corrected  bill,' "    The  price  finally  paid  was  $30  per  ton. 

Mtibiatb  of  Potash. 

Commercial  muriate  of  potash  contains  about  80  per  cent,  of 
muriate  of  potash  (potassium  obloride)  16  per  cent,  or  more  of 
common  salt  (sodinm  chloride),  and  4  per  oent.  or  more  of  water. 

It  is  generally  retailed  on  a  guarantee  of  80  per  cent,  muriate, 
which  is  equivalent  to  50.5  per  cent,  of  actual  potash. 

S967.  Sold  by  Quinnipiac  Co.,  Boston.  Stock  of  Olds  Jb 
Whipple,  Hartford. 
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AsALTBia 
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PolAsh  soluble  ia  water,    49.]S    B1.92    1B.36    BO.IS    4S.6T    49.40    2S.9e    19.T6 
Equiralent  sulptaate  of 

potash 90.92    96.06    89.4J    9S.3S    90.04    89.B0    48.03     

Equivalent    mjriate  ot 

potflsh ,,..    79.11 

Cost  per  ton (6S.0O  $63.25  |G5.00  |G4.00  $t>9.00  |B5.00  $30.00  948.00 

Potub    costs    cents 

perpoand 5.58    5.13    5.68    5.35      6.6      5,7      5.8      4.S 

The  coBt  of  aotaal  potaeh  in  ihe  samples  of  sulphate  h&a  been 
from  5.13  to  6.6  centa  per  pound.  The  high  cost  of  potash  in 
cerUiu  samples  is  explained  by  the  abnormally  low  per  cent,  of 
potash  in  the  goods,  in  some  cases  more  than  two  per  cent,  lower 
than  the  average.  Fonr  out  of  the  six  samples  of  the  high  grade 
sulphate  have  less  than  50  per  cent,  of  potash. 

The  frequent  objections  of  manufacturers  this  year  to  the  per 
cent,  of  potasb  found  in  the  various  brands  of  mixed  fertilizers 
may  have  their  explanation  also  in  this  deficiency  of  potash  in 
the  raw  material  used  as  a  source  of  potash. 

For  at]  crops  except  tobacco,  sugar  beets  and  possibly  potatoes, 
muriate  of  potash  is  altogether  the  most  economical  source  of 
supply. 

If  muriate  is  applied  in  moderate  quantity  in  the  fall  or  very 
early  spring  to  potato  land  no  damage  to  the  quality  or  produc- 
tiveness of  the  crop  need  be  feared. 


IV.     Raw  Materials  containikg  Nitrogen  and  Phosphobic 

Acid. 

Bone  Manures. 

The  terms  "Bone  Dust,"  "Ground  Bone,"  " Bone  Meal "  and 

"Bone"  applied  to  fertilizers,  sometimes  signify  material  made 

from  dry,  clean  and  pure  bones;  in  other  cases  these  terms  refer 

to  the  result  of  crushing  fresh  or  moist  bones  which  have  been 

thrown  out  either  raw  or  after  cooking,  with  more  or  less  meat, 

tendon,  and  grease — and  if  taken  from  garbage  or  ash  heaps,  with 

ashes  or  soil  adhering;  again  they  denote  mixtures  of  bone,  blood, 

meat  and  other  slaughter-house  refuse  which  have  been  cooked  in 

steara-tanks  to  recover  grease,  and  are  then  dried  and  sometimes 

sold  as  "tankage;"  or,  finally,  they  apply  to  bone  from  which  a 
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large  8h»r«  of  the  nitrogenous  snbBtance  has  been  extracted  in 
the  glne  manufacture.  The  nitrogen  of  all  these  varieties  of 
bone  when  the;  are  in  the  same  state  of  meohanical  subdivision 
has  esseotian;  the  same  fertilizing  valne. 

I.     iSampled  by  Station  Agents. 
On  following  pages  are  tabulated  eighteen  analyses  of  samples 
of  this  class. 

The  averaee  cost  of  these  bone  numurea  la  $31.70  and  the  avenge 
valuation  f  33,41  per  ton.  This  close  agjeement  of  cost  and  valnation 
in  the  case  of  hone  indicates  that  the  Station's  schedule  of  vahiatioo 
it  in  anbatantial  agreement  with  the  actual  market  prices. 

There  has  been  no  chei^Mr  form  of  readiljr  available  aigauic  nitrogen 
in  the  market  the  past  ytnt  than  fine  groood  bone  and  tankage. 


2.   Sampled  by  manufacturers  ;  and  S.  Sampled  by  priv(Ue 

individuals. 
The  following  samples,  deposited  at  the  Station  hj  maoofac- 
turers  in  compliance  with  the  law,  are  analyzed  to  meet  the 
requirement  of  the  law  which  calls  for  an  BDDiial  analysis  of  each 
braod.  The  aampling  agents  of  the  station  did  not  succeed  in 
finding  these  brands  on  sale  in  the  State. 

3911.  Croclcer's  Ground  Bone  JUeal.  Made  by  the  Crocker 
Fertilizer  and  Chemical  Co.,  Bufialo,  N.  Y.  Sampled  by  the 
manufacturer. 

3917.  Crocker's  Pure  Ground  Bone.  Sampled  by  the  manu- 
faolnrer. 

3912,  Lister's  Celebrated  Ground  Bone.  Made  by  Lister's 
Agricultaral  Chemical  Works,  Newark,  K.  J.  Sampled  by  the 
manufacturer. 

3860.  Cooper's  No.  2  Bone.  Made  by  Peter  Cooper's  Glue 
Factory,  N.  Y.  Sampled  by  O.  E.  Pitcher,  Enfield,  Conn.,  from 
stock  purchased  by  him. 

4059.  Clean  Bone  Dust.  Made  by  the  Salisbury  Cutlery 
Handle  Co.,  Salisbury.  Sampled  and  sent  by  Henry  Belden, 
Falls  Village. 
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Uecuikical  Ah^ltbes. 

nil      MIT  MIt  IM*     IM 

Fine,  smaller  ChBD  ^  inch 67          41  38  GO        tS 

Fine  medium,  smaller  than  ^  inch.       IB          31  H  30         19 

Uedium,  smaller  than  ^  inch 13         26  20  18         B 

Coaree,  luger  tban  Vt  i^ch 3           6  IS  1! 


Chbmicil  Analybbs. 

Nitrogen 1.76       4.08  4.36  1.6!  4.39 

Fhosphoric  add 26.46     2S.27  16.45  31.23  S4.86 

TaluatioD  per  too $33.87     3S.33  26.04  36.49  40.03 

CobI  per  Ion 13.00    

QuiMNiPtAc  Bone  Meal. 
A  sample  of  this  article,  No.  S806»  drawc  from  stock  of  J.  W. 
Gardner,  Cromwell,  was  analyzed  witb  the  reaalts  given  below. 
The  mannfactarers  protested  that  the  analysis  did  not  fairly 
represent  the  average  quality  of  the  brand  and  at  their  reqnefit 
an  analysis  was  made  of  another  sample,  drawn  from  stock  of  A. 
P.  Wakemao,  Fairfield.  This  later  analysis,  No.  3916,  is  tabu- 
lated with  others  on  page  21  and  is  here  reproduced  for  compar- 
ison. 

UECHANICAL    AN4LTSES. 

18M  ni« 

Fine,  amallor  than  J^  inch 66  31 

Fine  medium,  smaller  than  ^  inch 27  3t 

Medium,  smiiller  than  ^>,  inch IS  3S 

Cosree,  larger  than  -f^  inch ..  2 


Chemical  Analvses  and  Taluatiohs. 

Kilrogcn _ 3  16  4.0* 

Phoapboric  acid 19,25  21.64 

Cost  per  ton $33.00  39.00 

Valantion  per  ton $28,96  30.64 

Tankage. 
This  name  is  properly  applied  only  to  the  sediment  remaining 
in  tanks  where  meat  scrap  with  some  bone  is  rendered  to  separate 
the  fat.  After  boiling  or  fiuperheating  with  steam,  the  fat  nses 
to  the  surface  of  the  water  and  is  removed,  the  soap  is  run  off, 
and  the  Bettlings  at  the  bottom  are  dried  and  sold  as  tankage. 
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Such  material  contains  a  pereeatage  of  nitrogen  aa  large  ae  or 
larger  thati  that  of  phosphoric  acid.  But  the  name  tankage  is 
alBO  applied  to  miztares  that  consist  largely  of  bone  and  do  not 
differ  greatly  Id  composition  from  pure  bone. 

Sampled  by  Station  AgenL 

3801.  Blood,  Bone  and  Meat.  Sold  by  L.  Sanderson,  Nev 
Haven.     Sampled  from  stock  of  E.  P.  Carroll,  East  Hartford. 

380dt  Ground  Tankc^e.  Sold  by  Qnionipiac  Co.  Sampled 
fix>m  stock  of  Olds  &  Whipple,  Hartfoi-d. 

4026.  Made  by  Danbnry  Fertilizer  Co.,  Danbury,  Ct.  Stock 
of  L.  P.  Rnssell,  Orange. 

Mechanical  Analtsbs. 

•s»i        tHs        tn% 

Fine,  timaller  than  ^  inch 47  62  47 

Fine  medium,  smaller  ttaao  ^  iooh  . .  29  22  23 

Hediuin,  amaller  than  ^  inch 20  16  17 

Coarse,  larger  than  ^  indi 4  ..  13 


J    AHALYSB8   AND   VALUATIONS. 

Nitrogen 7.07  4.53  8,13 

Fhospboric  acid 8.69  19.18  18.71 

Cost  pet  Uni (36.00  32.00  30.00 

Talnation  per  too $27.65  ii3.03  29.41 

Dby  Gbound  Fish. 

This  material  is  often  mixed  with  oil  of  vitriol  to  hinder  decay 
daring  drying,  and  the  bones  of  the  Gsh  are  as  a  result  dissolved 
to  some  extent. 

3993.  Made  by  the  Quinnipiac  Co.  Sampled  from  stock  of 
Olin  Wheeler,  Buckland,  and  Olds  &  Whipple,  Hartford. 

AXILTBIS, 

im 

XitTogen  aa  ammooia .26 

OrgBDic  Nitrogen 8,44 

Solnble  pbosplioric  acid .es 

Reverted  phoiphoiic  acid 4.22 

laaoluble  phospboric  acid 2.17 

Cost  per  tOD (40.00 

Valuation  per  ton $37.19 
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Mixed   Fertilizers. 
I.   BoNB  AND  Potash. 

The  following  brands,  thongh  sold  under  a  variety  of  names, 
consist  of  bone  or  tankage  mixed  with  potash  salts. 

8760.  "Ground  Bone."  Made  by  Preston  Fertilizer  Co., 
Greenpoiot,  N.  T.     Stock  of  F,  M.  Raymond,  Westport. 

3997.  Circle  Brand  Bone  aod  Potash.  Made  by  Bradley  Per: 
tilizer  Co.,  Boston.     Manufacturer' a  sample. 

4004.  "Self-recommending  Fertilizer."  Made  by  F,  Nalin, 
Waterbury.     Sampled  by  Station  agent. 

4006.  "  Ground  Bone."  Made  by  E.  F.  Coe,  N.  Y.  Sampled 
by  Station  agent  from  stock  of  Wheeler  Sb  Howe,  Bridgeport, 
and  J.  O.  Fox,  Putnam. 

UECUAHICAL    AHiILTSKB. 

ars*    tMT    im    itm 

Fine,  BDMller  tUu  1^  incb 31  M  4S  31 

Fine  raedimn,  BDuUer  thiQ  ^,  ioch 3S  31  2B  !4 

Uedium,  sTDBller  than  ^  JDi^ 3C  16  IS  16 

Coersa,  larger  tban  ]^  iDCb 9  ..  9  ST 


Cbimioai.  AHALIsn. 

Nitrogen 3,63       2.49       3.67       3,81 

Fbosplioric  acid 1.33      18.63      21.10      30.34 

Potash 3.60       3.M        3.09       3.31 

Costpertou $19.00      28.00     sa.eo 

Ykluation  per  ton |I9.*0      29.28      31.19      28.34 

Two  samples  of  Q,  W.  Miller's  Bone  Phosphate  were  drawn 
and  sent  for  analysis  by  B.  W.  Patten,  Clintonville,  from  stock 
shipped  directly  from  the  mannfaoturer  to  Clintonville. 

3861  cost  $37.00  per  ton  and  bad  a  minimum  guarantee  of 
4.66  per  cent,  nitrogen,  4.9  per  cent,  potash,  and  13.60  per  oent. 
phosphoric  acid. 

3863  cost  $36,00  and  was  guaranteed  to  conuin  3.6  per  cent, 
of  nitrogen,  4.5  of  potash  and  11.0  of  phosphoric  acid. 
The  percentages  found  were  as  follows : 

•SftI        tssi 

Nitrogenaa  nitrales 1.30  I.1B 


organic -,  l.BO  1,31 

Total  nitr^en Z-V  3.33 

Total  phoapboric  acid 9.67  to.41 

Total  Potaih 6.48  4.51 
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II.    NlTBOOENOUS  SUPBBPHOSPUATBS   AND   GtJANOS. 

Here  are  included  those  mixed  fertilizers  conlaioing  nitrogen, 
phosphoric  acid  and  in  most  cases  potash,  which  are  not  designed 
by  their  manufacturers  for  use  on  any  special  crop,  "Special 
Manures"  are  noticed  further  on. 

1.  Samples  drawn  by  Stution  agents. 
In  the  tables  on  pages  32  to  39  are  tabulated  the  analyses  of 
fortj'Dine  brands,  made  on   samples  collected   by  the  Station 
agents. 

NOTBS    ON    PABTICtll^K    ANALYSES. 

No.  3815,  Farmers'  New  Method  Fertilizer,  made  by  the 
Bradley  Fertilizer  Co.,  Boston,  Mass.,  was  objected  to  by  the 
maDufaotnrer  on  account  of  the  low  percentage  of  potash.  It 
represented  a  mixture  of  samples  from  the  stock  of  Wilson  & 
Butt,  Middletown,  L.  F.  Jndson,  Stratford,  W.  F.  Androsa,  East 
Hartford,  D.  N.  Clark  &  Sods,  Milford.  On  account  of  this  pro- 
test another  sample  of  this  brand  was  drawn,  No.  3950>  the 
analysis  of  which  is  given  in  the  table  on  page  38  and  is  here 
reproduced  for  comparison. 

AVALTBM  or  Bkadlit's  FAauBBs'  Nbw  Uvthod  Fbbtiuzbb. 
SSIt  »M 

ToUl  nitrogen 2.ZS  !.30 

Phospborio  add 11.33  11.03 

Potash 2.42  2.68 

Valuation $23.46  23.48 

Neither  of  these  analyses  shows  the  quantity  of  potash  ofaimed 
by  the  mannfactarer.  A  possible  explanation  of  this  discrepancy 
is  given  on  page  34. 
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The  Gcabantees. 

The  law  of  Coonecticat  reqairea  every  package  of  fertilizer  to 
bear  a  statement  of  ibe  actual  composition  of  the  goods.  This 
usually  expresses  the  qnantilies  of  nitrogen,  phoaphoric  acid  and 
potash  within  certain  limits,  as  "  nitrogen  2-4  per  cent." 

If  a  feitilizer  with  such  a  guarantee  actually  contains  2  per 
cent,  of  nitrogen,  it  is  within  the  manufactnrer's  guarantee. 

it  is  the  lowest  figures  of  the  guarantee  therefore  that  purchasera 
should  regard. 

Of  the  fortj-DiDe  brands  here  reported  seventeen  are  below  their 
minimum  guarantee  in  respect  of  one  ingredieat,  and  three  in  respect 
of  two  ingredients.  That  is,  considerably  more  than  one-thifd  of  all 
the  nitrogenous  superphosphates  in  our  market  contain  less  of  one  or  of 
two  ingredients  than  they  are  claimed  to  contain. 

It  is  urged  that  an  excess  of  one  ingredient  over  the  guarantee 
should  be  held  to  make  good  the  deficiency  of  another.  But 
with  reasonable  care  and  skill  in  the  manufacture  and  in  the 
sampling  and  analysis  of  the  goods  the  actual  analysis  should  not 
fall  l>elow  the  minimum  guaranteed  in  any  respect  particularly 
when  wide  limits  are  allowed  in  the  guarantees  themselves. 

Cost  and  Valuation. 
Coal. 

The  method  used  to  ascertain  the  retail  cash  price  of  the  phos- 
phates is  as  follows: 

The  sampling  agents  inquire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analysis  when  done  is  reported  to 
each  dealer  from  whom  a  sample  was  taken,  with  an  enclosed 
postal  card  addressed  to  the  Station,  and  a  request  to  note  on  it 
whether  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
Station. 

From  these  data  the  average  prices  are  computed. 

Valuation. 

The  valuation  has  been  computed  in  all  cases  in  the  usual 
manner. 

Percentage  Difference  given  in  tlie  last  column  of  the  table 
shows  the  percentage  excess  of  the  cost  price  over  the  average 
retail  cost  of  the  nitrogen,  phosphoric  acid  and  potash  contained 
in  the  fertilizer. 

This  information  puts  the  purchaser  in  a  position  where  he  can 
figure  as  to  t)ie  probable  relative  value  of  the  different  brands 
and  the  probable  relative  economy  of  buying  leitilizers  niized  or 
unmixed. 
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Which  method  of  baytDg  ie  preferable  can  only  be  determined 
by  e&ch  individual  farmer,  who  should  know  best  what  hie  soil  and 
crops  need  and  what  his  facilities  for  purchase  and  payment  are. 

No  general  rule  can  be  given.  In  one  case  ready-mixed,  in 
another,  home-inixed  fertilizeis  may  be  found  the  more  profitable 
to  use. 

The  ■a.verage  cost  of  the  nitrogenous  auperptaosphates  is  $32.99, 
Tbe  average  Taluation,  $33.48,  and  the  percentage  difference  40.5. 

Last  year  the  corresponding  figures  were  : 
Average  cost   134.80,  Average  valuation   *28.26,  Percentage 
difference  32.6. 

2,  Sampled  by  ManvfactuTers  and  Z.  Sampled  by  private 

individuals. 

(For  tabulated  analyees  see  page  42,) 

2.      Sampled  by    Maitufacturers. 

These  samples  were  sent  to  the  Station  in  compliance  with  the 

terms  of  the  Fertilizer  Law  and  were  analyzed  because  no  samples 

of  the  brands  uamed  were  found  in  market  by  our  sampling  agents: 

3987.  Anchor  Brand  Fish  and  Potash.     Made  by  the  Bradley 

Fertilizer  Co.,  Boston. 

3999.  Original  Coe's  Superphosphate.  Made  by  the  Bradley 
Fertilizer  Co. 

3984.  Vegetable  Bone  Superphosphate.  Made  by  the  Crocker 
Fertilizer  and  Chemical  Co.     Buffalo,  N.  Y. 

3983.  Bone,  Fish  and  Potash.  Made  by  £.  R.  Kelsey, 
Brantord. 

3986.  Lister's  "Success"  Fertilizer.  Made  by  Lister  Fertil- 
izer Chemical  Works,  Newark,  N.  J. 

4000.  Banner  Fertilizer.  Made  by  Walker,  Stratman  *  Co., 
Pittsburg,  Pa. 

4001.  Four  Fold  Fertilizer,    Made  by  Walker,  Stratman  &  Co, 

3.  Sampled  by  private  individuals. 

3834.  "  Conn.  Valley  Orchard  Co's  Fertilizer."  Made  by 
Quinnipiac  Co.,  New  York.  Sampled  by  Conn.  Valley  Orchard 
Co,,  New  Britain. 

3774.  G.  W,  Miller's  Flour  of  Bone  Phosphate,  Made  by  G. 
W.  Miller,  Middlefield.     Sampled  by  C.  P.  Augur,  Middlefi.-ld.      , 

3943.  Sanderson's  Formula  A.  Made  by  L.  Sanderson,  New 
Haven.     Sampled  by  Josiah  Hawkins,  Souihport. 

4011.  Sanderson's  Formula  A.  Made  by  L.  Sanderson,  New 
Haven.     Sampled  by  W.  S.  Clark,  Stephenson. 
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III.    Special  Mamobes. 

I.  Sampled  by  Station  Agents. 

For  Analj/aes  and  VdluaCiona  leepaget  44  to  SI. 

Here  are  inclnded  such  Nitrogenous  SuperphoBphalee  as   are 

claimed  by  their  maniifacturers  to  be  epecially  adapted  to  the 

needs  of  particolar  crops. 

Notice  op  Particclae  Amaltbes. 

The  following  analyses  are  here  tabulated  by  themselves, 
becanse  in  each  case  the  manufacturer  protested  that  the  analysis 
did  not  represent  the  average  quality  of  the  brand  as  it  was  sold 
in  this  State. 

The  Station  endeavored  in  each  case  to  obtain  other  samples  of 
the  goods  for  analysis,  but  was  not  able  to  secure  them  in  all 
o^ses.  The  Station  does  not  consider  itself  at  liberty  to  withhold 
such  analyses  from  publication  altogether,  but  prints  them  in 
connection  with  the  mannfacturer's  statement  or  protest.  It  is 
quite  possible  that  improper  storage  may  alter  considerably  the 
composition  of  a  fertilizer,  and  in  cases  where  the  retailer  re-bags 
a  given  brand  of  goods  there  is  a  possibility  that  the  new  bags 
may  bear  another  brand,  and  thus  make  confusion  in  the  samp- 
ling. For  these  and  other  reasons  the  Station  has  in  all  cases 
where  it  has  been  asked,  and  has  been  possible,  repeated  the 
ftoalysis  on  new  samples. 

3892.  Tobacco  Manure,  made  by  H.  J.  Baker  &  Bro.,  N.  Y. 
City.  It  is  claimed  by  the  manufacturer  that  this  brand  ood- 
tains  at  least  5  per  cent,  more  potash  and  less  chlorine  than  our 
analysis  shows.  A  new  sample  of  this  brand,  No.  3951,  was 
drawn  from  stock  of  Strong  A  Tanner,  Winsted.  The  analysis 
of  this  is  given  on  page  49,  and  is  here  reproduced  for  compari- 
son. It  coDtaina  over  two  per  cent,  more  of  potash  than  No. 
3892. 

3910.  Complete  Onioo  Mannre,  made  by  H.  J.  Baker  A  Bro., 
N.  T.  City.  It  is  stated  by  the  mauufactorers  that  the  analysis 
conforms  exactly  to  that  of  their  complete  Potato  Manure  but 
allows  one  per  cent,  less  nitrogen  and  Gve  per  cent,  more  potash 
than  their  Onion  Manure  containa. 
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3930.  Mapes'  Toba<ico  Manure,  Wrapper  brand.  On  account 
of  a  protest  from  tbe  manufacturer  to  ibe  effect  that  the  per 
cent,  ol  nitrogen  found  was  abnorniaUy  low,  another  sample  wu 
drawn  and  analyzed.  This  is  No.  3995,  jt'^c"  *>'>  psgo  49,  and 
here  reproduced  for  compariflon.  It  contains  .8  per  cenL  more 
nitrogen  than  the  first  analysis. 

3962.  Market  Garden  Manure,  made  by  the  Quinnipiac  Ca  of 
Boston.  The  manufacturer  objects  to  this  analysis  because  both 
nitrogen  and  potash  are  beluw  the  minimum  guarantee  and 
below  the  average  quality  of  the  goods.  An  attempt  to  find 
other  samples  of  the  brand  afier  the  protest  was  received  proved 
unsuccessful. 

4005.  Faircbild'fl  Formula  for  Corn  and  General  Crops,  made 
by  the  Rogei-s  &  Hubbard  Co.,  Middletown.  A  protest  was 
made  by  the  manufaclnrer  against  this  analysis  on  account  of 
the  deficiency  of  both  potash  and  phosphoric  acid. 

Analysis. 
I8»     ItM    Mia     ISM     IMS     IHi    4tN 

Mitrogen  as  nitrates 1.23       l.iT         .1!      4.93 


organic l.ul  .47  .66  1.96  S  67  2.!i6  1.4G 

Tot^  nitroKCD  found 4.77  440  3.72  E.61  6  44  3.26  S.S1 

guaranteetl ...  4.5  4.5  ....  «.a  6.3  3.3  5.5 

Soluble  phosphoric  acid 4.61  3.68  4.83  ..^7      6.!6      

Reveried  phosphoric  acid....  I.OC  1.02  1.10  3.74  3.43  3.81  .... 

Insoluble  phosphoric  acid  ...  .66  .68  .66  2.09  1,96  1.47      

Total  phosphoric  acid  found.  6.23  E.2B  6.69  6.20  6.39  10.54  11.49 

guaranteed 4.5  4.5  9.0  12.0 

Potash  as  muriate 82  .81  7.4S  .61  .27  6  63  1 1.61 

Total  poUsh  found 9.51  11.70  ll.Tl  1 1.6T  11.87  6.63  11.61 

guaranteed lo.o  lo.o     10.5  10.5  7.0  13.5 

GtTAHANTBES. 

Of  the  fifty  brands  of  Special  Manures  aoatjpzcd,  thirteen  are  quite 
below  the  maaufactnrer's  minimnm  ^arantee  in  respect  of  one  ingre- 
dient,  and  nine  are  below  in  respect  of  two  ingredients. 

Cost,  Valuation,  and  FBitcENTAOS  Difference. 

The  average  cost  per  ton  of  the  Special  Hanuret  baa  been  ^37.76. 

Tbe  average  valuation,  $39.35,  ^^^  "■'  percentage  difference  38.6  per 

cent.    Last  year  the  corresponding  figures  were,  average  cost,  $38.38, 

average  valuation,  ¥30.70,  percentage  difference,  25.0  per  cent. 
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2.  Sampled  by  Mitnufacturert,  and  8.  Sampled  by  Private 

Individual*. 

2.  Manufacturers'  Sampks. 

Thpse  samples  were  sent  to  the  Station  in  compliance  with  the 
terms  of  the  Fertilizer  Law  and  were  analyzed  becanee  no  sam- 
ples of  the  brands  named  were  found  in  market  by  our  sampling 
agents. 

3f>98.  Complete  Manure  for  Top  Dresaing  Grass  and  Grain. 
Uade  by  the  Bradley  Fertilizer  Co.,  Boston,  Mass. 

3985.  Special  Connecticut  Tobacco  Maaiire,  Made  by  Crocker 
Fertilizer  and  Chemical  Co.,  Buflalo,  N.  Y. 

3988.  Darling's  Tobacco  Grower.  Made  by  the  L.  B.  Darling 
FertiliRer  Co.,  Providence,  R.  I. 

4003.  Special  Tobacco  Manure.  Made  by  Walker,  Stratman 
A  Co.,  Pittsburg,  Pa. 

4003.  Potato  Special  Fertilizer.  Made  by  Walker,  Stratman 
A  Co. 

3.  Samples  drawn  by  Private  Indtvidualt. 

4013>  Chittenden's  Complete  Fertilizer  for  Tobacco.  Made 
by  tbe  National  Fertilizer  Co.,  Bridgeport.  Sampled  by  T.  J, 
Stroud,  Shaker  Station. 

3751.  Potato  Fertilizer.  Made  by  Preston  Fertilizer  Co., 
Oreenpoint,  N.  T.     Sampled  by  John  Mick,  Westport. 

8753.  Onion  Fertilizer.  Made  by  Preston  Fertilizer  Co. 
Sampled  by  John  Mick,  Westport. 

4012.  Mixed  Formula  for  Top  Dressing.  Made  by  L.  Sander- 
■on.  New  Haven.     Sampled  bj  W.  S.  Clark,  Stephenson. 
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lY.  Home  Mixtdbbs. 
Here  are  included  fertilizers  vhich  have  been  botne-made  from 
cbemicals  or  raw  materialB  bought  of  wholesale  dealers.  This 
method  of  preparing  mixed  fertilizers  is  steadily  growing  in  favor, 
particnlarly  with  those  who  study  most  closely  the  special  require* 
ment  of  their  particular  eoils  and  crops.  The  formulas  by  which 
the  mixtures  are  made  are  first  given,  followed  by  th«  analyses. 

8819.     Potato  Fertilizer,  made  by  D.  Fenn,  Milford. 
Formula. 
1000  pouDda  B\ood,  Bone  and  Meat.  * 

6U0      "      D[Bsolved  Bone  Black. 
SOO      "      Muriate  of  PolsEh. 
100      "      Nitrate  of  Soda. 

2000        " 

Cost  of  materials  $36.05  per  ton,  delivered, 

4007.  For  General  Use,  made  by  N.  D.  Piatt,  Milford. 
2000  pounds  Blood.  Bono  and  Meat 

Diasolved  Bone  Black. 
Muriate  of  Potash. 
Sulphate  of  Potesb. 
Sulpbate  of  Ammonia. 
Nitrate  at  Soda. 
GtOQDd  BoDe. 

6000 

Cost  of  materials  t35.96  per  ton,  delivered. 

4008.  For  Corn,  made  by  Dennis  Fenn,  Milford. 
600  pounds  Bone  Black. 

Blood,  Bone  and  Meat. 
Nitrate  of  Soda. 
Ground  Bone. 
Muriate  ot  Potash. 

ISOO 
Cost  of  materials  t36.60  per  ton,  delivered. 

4009.  For  Potatoes,  made  by  Waldo  Miller,  Middlefield. 
800  pounds  TaukBRe. 
800      "     Add  Phosphate. 
400      "     Muriate  ot  Potash. 

3OO0      " 
Cost  not  given. 


Digitized  By  Google 


56         CONNECTICDT    EXPERIMENT   STATION,    REPORT    1893. 

4010.    For  Potatoea,  made  by  G.  F.  Piatt,  Milford. 

SOO  pOQDda  Blood,  Bone  and  Heat. 

400  '■  OrouDd  Bone. 

660  "  Dia'solTed  Bone  Black. 

60  "  Sulpbnifl  of  Ainmonia. 

100  ■'  Xitrateof  Soda. 

60  "  Sulpbate  of  Potash. 

60  ■'  Muriate  of  Potash. 

2000      " 
Cost  of  matemls  $35.31  per  ton,  delivered. 

In  the  following  table  is  given  the  actual  cost  of  the  iogre- 
dienta,  at  regular  retail  cash  rales,  delivered  at  the  pDrchasero* 
freight  station.  If  to  this  is  added  $'2.00  per  ton  as  the  coitt  of 
mixing  on  the  farm  we  find  the  average  cost  of  the  four  fertilizers 
to  be  $37.74  per  ton  and  the  average  valuation  $33.30.  The  per- 
centage difference  between  cost  and  valuation  is  6.8.  That  is, 
the  valuation  is  very  much  nearer  the  cost  price  than  it  Is  in 
most  factory-mixed  goods. 


HouB-MiitEii  Fertiltzbrs. — Analtses  and  Valuations. 
atatioDNa.,       ISIS         Atn         4M8         IMfl 


Nitrogea  bb  nitrates  . . 


organic SA^  2.62  3.18  J.87  3.87 

Total  nitrogen 0.36  4.32  4.80  2.87  4.96 

Soluble  phoaphoric  acid 3.92  6.40  6.08  6.76  4.4S 

Reverted  pboepboric  acid 4.56  3.11  2.76  3.27  4.10 

Insoluble  pbosphoric  acid 2.21  1.96  2.78  1.34  6.04 

Total  pbospbonc  acid 10.S8  11.46  11.64  9.36  13.62 

Potaeb  as  muriate 5.37  6.40  6.61  9.30  1.32 

Total  potash 6.37  7.33  6.61  9.30  2.07 

Coat  per  ton $36.06  3B.96  36.60          36.31 

Valuation  per  too $34.07  33.76  33.63  29,18  31.86 

Cotton  Hull  Ashes. 
In  the  following  table  are  given  28  analyses  of  this  material 
which  were  made  on  samples  sent  to  the  Station  during  the  pres- 
ent year.  They  show  the  asnal  differences  io  quality,  the  per 
cent,  of  potash  soluble  in  water  ranging  from  15.30  to  27.40. 
The  average  per  cent,  is  21.91. 
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The  coat  of  potash  per  ponDd  at  retail  io  cotton-huD  asbei  haa 
nui^d  Ironi  4.9  to  11.4  cents  per  pound  and  has  averaged  6.9  centa. 
Cotton-hull  ash  has  ceased  to  be  a  cheap  source  of  potash. 

Oa  the  average,  potash  has  cost,  this  rear,  over  a  cent  per  pound 
more  in  this  form  than  in  high  grade  sulphate.  It  is,  however,  « 
favorite  fertilizer  with  many  tobacco  g;rowers  and  is  chlefl;  used  on 
the  tobacco  crop. 

Spurious  Cotton  Hull  Abhes. 

Od  Marcli  17,  tlie  Station  reported  Analysis  No.  3753  made  on 
a  sample  drawo  by  A,  E.  Holcomb,  Poquonock,  from  Stock  pur- 
chased ofOlde  &  Whipple,  Hartford. 

On  March  23,  analysis  No.  3780  was  reported.  The  sample 
was  drawn  by  H.  C.  Qriswold,  Poquonock,  from  stock  purchased 
by  him  out  of  the  same  car  as  Mr.  Holcomb'a  stock. 

In  order  that  there  might  be  no  possible  question  as  to  the 
sampling,  the  Station,  at  the  request  of  Messrs.  Olds  &  Whipple 
sent  an  agent  to  Windsor  who  drew  samples  from  fire  differeot 
lots  of  ashes  that  came  from  the  same  car  aa  the  samples  juat 
mentioned  which  bad  been  bought  by  Clark  Brothers,  H.  C  Gris- 
wold,  M.  Lamey,  F.  G.  Strickland  and  A.  E.  Uotcomb.  A  mix- 
ture was  prepared  of  equal  parts  of  these  samples,  making  the 
Station  sample.  No.  3785,  whose  composition  is  given  below. 

Analyses  op  Spcbioub  Cotton  Hull  Asbeb. 

ITSI  SIS*  SlSfi 

Potash 8.85t          1.21"  10.06 

Soda 1.38  ....  1.8* 

Lima 82.79  31,97  32.14 

Magneaia 3  6.1            i.li  3.17 

Oxide  of  iron  aod  aluiDins 5.7(1            6.03  e.lS 

Pliosphorio  acid I.S4  ....  1^0 

Sulphuric  add.. 1.61 

Carbonic  acid 18  66  20,01  19,58 

Sand  and  »lica _ 23.46  23,59  22.6S 

WaUr,  free  and  combined I.S9  1.51 

98.96  99.94 

"Valuation" $9.08  ....  $8.69 

These  "  Cotton  Hnll  Ashes "  were  possibly  from  a  heap  that 
had  been  partially  leached  by  rain  and  mixed  with  sand,  earth, 
or  coal  ashes. 
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The  dealers,  Meesrs.  Olds  A  Whipple,  as  aoon  ag  they  were 
made  aware  of  the  character  o{  the  goods,  immediately  recalled 
them,  settled  with  those  who  had  bought  them  and  retamed  the 
car  to  the  south. 

How  difficult  it  is  to  judge  of  the  quality  of  cotton  hull  ashea 
by  simple  inspection  is  shown  by  the  analyses  of  the  following 
samples. 

4014.  "  This  sample  is  drawn  from  one  of  four  bags  we  found 
in  a  four-ton  lot.  I  am  carious  to  know  if  those  are  what  they 
pnrport  to  be  or  if  they  are  ocly  '  boiler  cleanings.'  We  have  set 
them  aside  as  almost  worthless." 

The  analysis  given  below  shows  that  Ihey  were  exceptionally 
good,  containing  over  26  per  cent,  of  water-soluble  potash. 

4015.  "This  is  from  one  bag  of  four  in  the  same  lot  as  the 
above.    The  color  is  quite  dark  brown." 

The  analysis  shows  that  our  correspondent's  suspicions  were 

well  founded  in  this  case,  for  these  asbes  were  of  very  inferior 
qnality. 

4tlt  Wit 

Potash  soluble  in  water 28.49  9.30 

Soluble  phosphoric  add .19  .32 

BeverMd  phosphoric  add 6.42  2.40 

Insoluble  phosphoric  acid .42  .32 

Coat  per  ton J39.00  39.00 

Valuation  per  too 38.27  13.88 

U.SLEA.CHED    WoOD   AsHES. 

S787.  "  Common  House  Ashes  from  my  own  stove."  Sent  by 
J.  B.  Cannon,  West  Suffield. 

3772.  From  Monroe,  Deforest  &  Go.,  Oswego,  N.  Y.  A 
small  sample  sent  by  the  manufaclnrer. 

8778.  Sold  by  Monroe,  Deforest  &  Co.,  Oswego,  N.  Y.  Sam- 
ple of  a  car  lot,  sent  by  S.  0.  Oriswold,  Poquonock. 

4051.  Sold  by  Monroe,  Deforest  &  Co.,  Oswego,  N.  Y.  Sam- 
pled and  sent  by  Herbert  Barnes,  New  Haven. 

8779.  Sold  by  Allison,  Stronp  &  Co.,  New  York.  Sampled 
and  sent  by  J.  E.  MansOeld,  North  Haven. 

8788.  Sold  by  Allison,  Stroup  &  Co.,  New  York.  Sampled 
and  sent  by  A.  P.  Wakeman,  Fairfield. 

8855.  Sold  by  Allison,  Stroup  &  Co.,  New  York.  Sampled 
and  sent  by  D.  W.  Patton,  Clinton ville. 
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S733.  Sold  l>y  F.  R.  Lalor,  Danville,  Ontario.  Sampled  and 
aent  by  Stephen  Smith,  Montowese. 

3733.  Sold  by  F.  R.  Lalor,  Dnnville,  Ontario.  Sampled  and 
sent  by  A.  P.  Wakeman,  Fairfield. 

3786.  Sold  by  F.  R.  Lalor,  Dunville,  OnUrio.  Sampled  and 
sent  by  J.  B.  Cannon,  West  Snffield. 

8811.  Sold  by  F.  R.  Lalor,  Danville,  Ontario.  Sampled  and 
sent  by  S.  A.  Smith,  Clintonville. 

4093.  Sold  by  F.  R.  Lalor,  Dnnville,  Ontario.  Sampled  and 
sent  by  Julius  Mobs,  West  Cheshire. 

8859.  Sold  by  Cbas.  Stevens,  liapanee,  Ontario.  Sampled 
and  sent  by  O.  E.  Pitcher,  Enfield  Bridge. 

8796.     Sampled  and  sent  by  T.  D.  Barclay,  Kent. 

3857.  Sold  by  E.  N.  Phelps  Windsor.  Sampled  and  sent  by 
Eugene  Brown,  Windsor. 

3898.  Sold  by  parties  in  London,  Canada.  Sampled  and  sent 
by  C.  A.  Corey,  SofEeld. 

4066.  Sold  by  W.  F.  Fyfe  *  Co.,  Clinton,  Mass.  Sampled 
and  sent  by  S.  D.  Woodruff  &  Sons,  Orange. 

4066  and  4067.  Domestic  Wood  Ashes.  Sampled  and  sent 
by  S.  D.  Woodruff  &  Sons,  Orange. 

These  analyses  show  the  varying  quality  of  Canada  Ashes. 
Two  of  the  samples,  3811  and  3898,  were  very  wet,  which  helps 
explain  the  low  percentage  of  potash. 

Ibr  analyses  see  the  nea^  page. 

Blood  Albumin, 
3730.     A  sample  of  this  material,  which  is  used  in  dyeing  pro- 
cessee,  sent  to  the  Station  from  the  farm  of  C.  M.  Beach,  Weal 
Hartford,  contained 

Nitrogen 4.3B 

Phoaphorio  acid .09 

Polaah 16 

Waste  Peaches. 
A  sample  of  immature  peaches  was  sent  to  the  Station  by  the 
Conn.  Valley  Orchard  Co,  on  the  I8th  of  July,  with  the  following 
explanation : 

"  I  send  you  a  sample  of  our  peaches  which  we  are  now  picking 
from  our  trees,  for  the  sake  of  thinning  the  crop  and  because  the 
peaches  themselves  are  imperfect,  largely  as  the  result  of  the 
work  of  the  curculio.     I  desire  to  know  the  likelihood  of  the 
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danger  arleing  from  tfaene,  if  dropped  on  the  ground  under  the 
trees,  from  insect  life,  whicb  would  come  from  them ;  I  also  desire 
to  know  their  roanurial  valae  if  they  are  put  in  heaps  and  allowed 
to  decay.  This  will  at  the  same  time  show  how  much  they  are 
drawing  from  the  ground." 

To  allow  curculio-infected  fruit  to  drop  and  remain  od  the 
groond  under  the  trees  is  the  most  effective  method  of  securing 
their  presence  in  the  orchard  the  coming  season.  Soon  after  the 
fruit  has  fallen  the  grub  or  worm  crawls  oul  of  it  into  the  ground, 
pupates  and  comes  out  as  a  fully  developed  beetle  either  the  same 
season  or  early  the  next.  All  such  fruit  should  be  removed  from 
the  orchards  and  so  treated  as  to  insure  the  destruction  of  the 
grubs  or  the  papse.  Probably  if  they  are  buried  deeply  enough 
the  insects  will  be  destroyed. 

In  one  ton  (of  2000  pounds)  of  this  immature  fruit  there  are, 
Potash 7.3    lbs. 


Lime..  ,66 

MdRTJBBia - .59 

Oxide  of  iroQ  and  alumioa .16 

Phosphoric  acid 1.80 

Sulphuric  aoid 38 

Chlorine SO 

Sand  nnd  silica 41 

Nitrogen 6.40 

It  appears  that  a  ton  of  this  fmit  contains  shout  as  much  nitro- 
gen and  potash  as  200  pounds  of  a  nitrogenous  superphosphate  of 
average  quality,  but  much  less  phosphoric  acid.  The  best  econ- 
omy will  consist  in  the  certain  destruction  of  all  cnrcniio  in  the 
fruit  even  if  it  is  not  available  afterwards  as  a  fertilizer. 

Peat  Moss  and  SwiMp  Muck. 

3731.  Peat  Moss.  An  imported  article,  used  as  bedding  and 
absorbent  in  city  stables.  It  is  much  more  efficient  than  straw 
for  tlie  latter  purpose,  besides  acting  as  a  deodorizer.  It  comes  in 
bales  of  from  300  to  500  pounds  weight.  Sent  from  farm  of 
C.  M.  Beach,  West  Hartford. 

3791.     Swamp  Muck.     Sent  by  Mrs.  E.  M.  Lea,  Plantsville. 

40-17.    Swamp  Muck.     Sent  by  C  A.  Satterlee,  Gales  Ferry. 

This  material  consists  chiefly  of  sand  with  just  sufficient  vege- 
table mold  to  give  it  a  dark  color. 
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Analtbeb. 


Fresh  substance.  Water-tree  subatanoe. 

ITtl      STIl        IMT  »SI      »SI       lOIT 

ICoiBtore 26,41         B.TO      43.75  

Organic  aod  volatile  matter.  73.54      B8.GS         T.22  98.63      9S.02       IS.SS 

Ash ,.       .90         1.15      49.08  1.37         1.98      8T.16 

loo.on    100.00    100.00        iod.oo    loo.oo    loo.oo 

Hitrogen 66  1.34  .30  .87  1.48  .53 

Knapboric  add 26  08  .34  14 

Potash 13  16  .17  ...  .34 

Sand  aod  sUica 36  46.84  ,48  81.B9 

The  Ditrogen  of  the  peat  raoes  is  of  very  little  if  any  immediate 
agricaltural  value. 

"  Saltpeter  WiaTB." 

This  material,  sent  to  the  Sution  by  T.  J.  Stroad,  Shaker  Sta- 
tioD,  is  a  waste  from  the  powder  factory  at  Enfield. 

The  analysie,  4039^  showed  snch  a  high  per  cent,  of  nitrogen 
and  potash  that  it  was  suggested  to  Mr.  Stroud  that  it  would  be 
wise  to  have  another  sample  drawn  with  the  greatest  care,  as  it 
was  hard  to  believe  that  a  product  having  this  composition  would 
be  sold  at  the  price  quoted.  The  second  analysis,  however,  con- 
firms the  first. 

ANiILTSBS. 

40)t  4H* 

?otash  soluble  Id  water 37.36  34.64 

Nitrogen  as  nitratea 4.14  6.25 

Chlorine 3.47  

The  composition  of  the  salt  is  about  the  following : 

Uoiature  and  combined  water 11.89 

Sand  and  insoluble  matters 1.80 

Nltrataof  potash 30.33 

Sulphate  of  potash 42,66 

Sulphates  and  chlorides  of  soda,  lime  and  magnesia 13.26 

100.00 

If  the  actual  potash  and  the  nitrogen  are  valued  as  in  commer- 
cial fertilizers,  the  valuation  of  this  material  per  ton  will  he 
t53.90.     It  is  offered  by  the  manufacturers  at  t25.00  per  ton. 
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Curd  from  Butte bu ilk. 

A  sample  of  the  curd  wbicb  separates  from  battermilk  on 
standing,  was  sent  by  T.  M.  Totman  of  Patnam  Laading  to 
ascertain  its  value  as  a  fertilizer. 

The  quantity  seat,  stated  to  be  tbe  yield  from  ooe  gallon  of 
bnttermillc,  weighed  just  one  pound,  and  contaioed  more  than  TO 
per  cent  of  water. 

Its  valae  as  a  fertilizer  consists  wholly  in  nitrogen,  of  which  it 
contained  in  tbe  fresh  state  3.3  per  cent.,  that  is,  as  mnob  as  the 
average  superphosphate. 

ir  a  gallon  of  buttermilk  contains  a  ponnd  of  cord,  every  100 
gallons  of  buttermilk  will  contun  3.3  pounds  of  nitrogen  wbioh, 
at  the  current  prices  of  nitrogenous  matters,  might  be  reckoned 
aa  worth  about  57  cents. 

But  it  would  be  more  economical  to  feed  the  battermilk  or  the 
curd  from  it  to  pigs,  or  mixed  with  other  feed  in  moderate  qnan- 
titj  to  cows. 
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REVIEW  OF  THE  FERTILIZER   MARKET. 
Fob  the  Ten  Months  exdino  Notembbr  1st,  1893. 
NrrKOGEN. 
Nitric  Nitrogen. 
The  teholetah  New  Tork  quotation  of  nitrogen  in  nitrate  of 
ioda  was  13.8  cents  per  ponnd  iii  January  ISBt     Tbe  short  stock 
of  nitrate  in  dealers'  hands  and  tbe  slow  winter  voyages  of  freight- 
ers from  South  America,  together  with  the  usual  increased  spring 
demand,  drove  the  quotation  up  to  14.7  cents  in  March.     It  fell 
then  to  13  cents  in  May  and  11  cents  in  June.     Since  then  it  hae 
risen  considerably:  to  11.4  cents  in  August,  11.6  cents  in  Sep- 
tember, and  11.9  in  October.     The  average  wholesale  quotation 
for  tbe  ten  months  has  been  12.7  cents  per  pound.     For  the  years 
1892, 1891  sod  1890  it  was  12.1  cents,  12.9  cents  and  11.6  cents 
respectively. 

The  ntaii  too  price  of  nitrogen  in  nitrate  of  soda,  in  this  State 
during  the  last  season  has  been  about  17.4  cents  per  pound. 

Ammonie  Nitrogen. 

Tbe  quotations  of  sulphate  of  ammonia  have  fluotnated  consid- 
erably during  the  year,  and  have  ruled  bigb.  There  is  no  imme- 
diate prospect  of  its  being  obtainable  at  as  low  rates  as  have  pre- 
vailed during  past  years.  The  reasons  for  this  are  to  be  found  in 
tbe  increased  demand  for  ammonia  for  ice  machines  and  manufac- 
tnring  processes,  as  well  as  in  the  diminished  production  of  sul- 
phate of  ammonia  owing  to  the  increased  use  of  water  gas  and 
tbe  electric  light.  It  is  obtained  chiefly  as  a  by-product  in  the 
production  of  illnmineting  gas. 

Tbe  wholetale  price  in  New  York  of  nitrogen  in  tbe  form  of 
sulphate  of  ammonia  was  14  cents  per  pound,  in  January  last. 
It  rose  to  17.1  centn  in  April  and  May,  fell  again  in  July  to  14.9, 
and  since  then  has  been  rising  considerably ;  being  quoted  at  1G.6 
cents  in  August,  15.9  in  September,  and  16.4  in  October.  The 
average  wholesale  qnotation  for  the  ten  months  has  been  IS. 7 
cents  per  pound.  Tbe  average  for  tbe  years  1692,  1891  and  1890 
has  been  14.5,  16.6  and  16  cents  respectively. 

Tbe  retail  price  of  nitrogen  in  sulphate  of  ammonia  in  Connec. 
ticat  has  been  between  18  and  19  cents  per  pound  for  the  whole 
season. 
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Organic  Nitrogen. 

The  wboleeale  quotations  of  nitrogen  in  organic  form  have  been 
subject  to  great  fluctuations  during  the  year  and  have  reached 
higher  figures  than  for  some  years  previously.  The  causes  are 
the  larger  bome  consumption,  and  the  extreme  scarcity  of  raw 
materials.  The  menhaden  fishery  this  year  has  been,  for  the 
most  part,  a  failure.  The  high  prices  of  com  last  year  have  had 
their  eSect  on  the  number  of  bogs  butchered,  and  this  in  turn  has 
greatly  diminiBhed  the  output  of  tankage  from  the  slaughtering 
establish ments.  The  short  cotton  crop  last  year  also  diminiBhed 
the  quantity  of  meal  available  for  fertilizing  pDrposes.  ft  was 
estimated  last  spring  that  the  supply  of  ammoniatee  had  been  re- 
duced 50  per  cent.  A  remarkable  feature  of  the  market  was,  that 
2S00  tons  of  nitrogenous  matters  were  imported  into  this  country 
within  two  or  three  months,  whereas  in  other  years  there  has 
been  a  considerable  export  trade.  Among  these  materials  has 
been  ground  oflal  from  European  slaughters,  also  an  article  called 
whale  meat  meal,  claimed  to  conaist  of  the  flesh  of  whales  finely 
ground.  There  was  also  imported  a  good  deal  of  "  tank^e  "  and 
"animal  matter"  which  looked  and  reacted  remarkably  like 
ground  leather  scrap  and  pulverized  wool. 

The  wholesale  New  York  quotation  of  nitrogen  in  red  blood, 
low  grade  blood,  azotin,  and  concentrated  tankage,  for  each 
month  of  the  year  is  given  in  detail  on  page  71.  The  quotations 
of  blood  in  February  and  March  of  this  year  are  higher  than  at 
any  time  previous  for  ten  years.  The  quotations  of  these  various 
nitrogenous  matters,  which  bad  begun  to  rise  already  in  June  or 
July  of  1892,  rose  even  more  rapidly  during  the  first  months  of 
1893  and  in  March  last  reached  the  highest  figure  of  the  year; 
the  nitrogen  of  red  blood  being  then  quoted  at  20  cent£  per 
pound,  that  of  low  grade  blood  at  19.8  cents,  of  azotin  at  19.6 
cents,  and  of  concentrated  tankage  at  19.S  cents.  Since  then 
prices  have  follen  steadily  till  September,  but  quotations  have 
risen  again  sharply  since  October  1,  The  quotations  of  dry  fish 
have  fluctuated  during  the  last  ten  months  between  $24.00  and 
tso.uo. 

Dried  blood,  azotin,  and  concentrated  tankage  do  not  figure  at 
all  in  our  retail  market,  and  no  retail  quotations  can  be  given. 
Those  who  compound  their  own  fertilizers  chiefly  use  as  a  soarce 
of  nitrogen  either  bone  or  a  low  grade  of  tankage  whioh  differs 
little  in  composition  from  bone.     Neither  bone  nor  this  low  grade 
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tankage  advanced  greatly  in  price,  when  oonoentrated  nitrogenous 
matters  advanced  sharply.  Tbere  are  also  used,  chiefly  by  tobacco 
growers,  both  cotton  seed  meal  and  castor  pomace.  Nitrogeo  in 
both  these  sources  has  been  very  expensive  this  year.  As  is  seen 
by  reference  to  page  20  the  nitrogen  of  decorticated  meal  ban  cost 
at  retail  from  14.9  cents  to  19  cents  per  pound,  as  against  14  to 
16.8  cents  last  year.  The  nitrogen  of  castor  pomace  as  is  ahowa 
OD  p^e  21  has  cost  from  19.2  cento  to  25.4  cents  per  pound. 
The  high  cost  of  nitrogen  in  cotton  seed  meal  is  due  to  the  in- 
creased cost  of  the  article  which  we  understand  is  being  shipped 
abroad  in  large  quantity  as  a  cattle  food,  while  the  still  higher 
cost  of  nitrogen  in  castor  pomace  is  dne  to  the  inferior  quality 
of  the  article  itself. 

PHOSPHATIC  MaTBBULB. 

Bone  black  and  rough  bone  have  been  quoted  throughout  the 
last  ten  months  at  tl9.60  per  ton.  Ground  bone  bas  been  quoted 
during  the  same  period  at  t22.2S  per  ton.  Bone  meal  quoted  in 
January  last  at  t22,V6  per  ton,  rose  to  124.50  in  April  and  Hay, 
and  since  then  has  fallen  to  t23.?5.  Ground  Charleston  rook, 
quoted  in  January  last  at  te.75  per  ton,  fell  in  February  to  16.37^, 
at  which  figure  it  bas  ever  since  been  quoted.  Sulphuric  acid  of 
69  degrees  quoted  in  January  last  at  111.26,  has  since  fallen  to 
106  in  May,  101.26  in  September,  and  100  in  October.  Acid 
phosphate,  14  per  cent,  available,  quoted  in  January  last  at  66}, 
fell  in  February  to  61^,  at  which  figure  it  has  been  quoted  ever 
since.  This  latter  quotation  is  equivalent  to  S.09  cents  per  pound 
for  available  phosphoric  acid  at  wholesale.  It  thus  appears  that 
phosphates  have  remained  tolerably  steady  during  the  year,  with 
a  slight  downward  tendency.  The  retail  price  in  Conneoticut  of 
avulable  phosphoric  acid  in  dissolved  bone  black  has  been  from 
7.6  to  8.0  cents  per  pound.  Acid  phosphate  made  from  Charles- 
ton rock,  though  much  cheaper,  does  not  come  into  our  market. 

POTABH, 

MuriaU  of  Potaeh. 
The  wholesale  price  of  actual  potash  in  this  form  has  advanced 
from  3.61  cents  per  pound  in  January  to  3.56  in  February,  and 
3.76  in  June,  at  which  figure  it  has  been  quoted  ever  since.  It 
bas  been  retailed  in  Connecticut  during  the  year  for  about  4^ 
centa  per  pound. 
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Doubie  Sulphate  of  Potash  and  Magnetia. 

The  wbolesale  quotation  of  potaah  in  thig  form  has  flnctaated 

during  the  ten  months  between  4.26  cents  and  4.33  cents  per 

pound.    It  has  reiailed  in  Connecticut  at  about  5.8  cents  per 

pound. 

Sigh  Grade  Sulphate  of  Potash. 
The  wholesale  quotation  of  potash  in  this  form,  which  was  4.7 
cents  per  pound  in  January,  has  remained  quite  steady  since  thftt 
time  at  4.16  cents.  It  has  been  sold  at  retail  in  Connecticut  dur- 
ing the  last  year  at  prices  ranging  from  S.13  to  6.6  cents  per 
pound. 

Sainit. 

The  New  York  wholesale  quotation  of  this  article  which  opened 
in  January  at  $9.17^  per  ton,  has  been  quite  steady  ever  since  at 
t9.12f 

The  market  quotations  given  above  are  taken  from  the  "  Oil, 
Paint  and  Drug  Reporter,"  published  in  New  York.  The  weekly 
quotations  for  each  month  are  averaged,  and  this  avenge  is  taken 
as  the  quotation  for  the  month. 

The  following  explanations  will  help  in  the  examination  of  the 
market  quotations,  and  will  also  show  the  basis  on  which  they 
have  been  interpreted  in  this  review  : 

Phosphate  rock,  kainit,  bone,  fish-scrap,  tankage  and  some 
other  articles  are  quoted  and  sold  by  the  ton.  The  seller  usually 
has  an  analysis  of  his  stock  and  purchasers  often  control  this  by 
an  analysis  at  the  time  of  purchase. 

Sulphate  of  ammonia,  nit'Tate  of  soda  and  muriate  of  potaah 
are  quoted  and  sold  by  the  pound,  and  generally  their  wholesale 
and  retail  rates  do  not  difier  very  widely. 

Blood,  azolin  and  ammonite  are  quoted  at  so  much  "per  unit 
of  ammonia."  To  reduce  ammonia  to  nitrogen,  multiply  the  per 
cent  of  ammonia  by  the  decimal  .624  (or  multiply  the  percent^e 
of  ammonia  by  14  and  divide  that  product  by  IT).  A  "unit  of 
ammonia"  is  one  per  cent.,  or  20  pounds  per  ton.  To  illustrate: 
if  a  lot  of  tankage  has  7.0  per  cent,  of  nitrogen,  equivalent  to 
8.5  per  cent,  of  ammonia,  it  is  said  to  oontain  8^  ouita  of  am- 
monia, and  if  quoted  at  t2.2S  per  unit,  a  ton  of  it  wilt  oost 
8iX  2.26  =  $19.13. 


Digitized  By  Google 


REVIEW  OF   FERTILIZER   MARKET. 


The  term  "  ammonia "  is  properly  used  only  in  those  cases 
where  the  nitrogen  actnally  exists  in  the  form  of  ammonia,  but 
it  is  a  usage  of  the  trade  to  reckon  all  nitrogen,  in  whatever  form 
it  occurs,  as  ammonia. 

To  facilitate  finding  the  actual  cost  of  nitrogen  per  pound  from 
the  cost  per  unit  of  ammonia  in  the  market  reports,  the  following 
table  iB  given : 

Ammonia  at  fS.Oi)  per  unit  ia  equivalent  to  uitrogeu  at  IS.2  ota.  per  lb. 


Commercial  sulphate  of  ammonia  contains  on  an  average  20.5 
per  cent,  of  nitrogen,  though  it  varies  considerably  in  quality. 
Wilb  that  per  cent,  of  nitrogen  (equivalent  to  24.3  per  cent,  of 
ammonia), 

At  4  cents  per  pound.    Nitrogen  coats  1 9.6  cents  per  lb. 


Commercial  Nitrate  of  Soda  averages  95  per  cent,  of  pure  salt 
or  18.0  per  cenL  of  nitrogen. 

If  quoted  at  3.0  cents  per  pound,  Nitcogea  costs  18,8  c«nta  per  lb. 
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If  quoted  at  2.4  centa  per  pound,  Nitrogen  costa  Ifi.O  eenla  per  lb. 


Commercial  Muriate  of  Potash  and  also  High  Grade,  98  per 
ceDt.,  Sulphate  of  Potash  usually  cont^n  50}  per  cent,  of  actual 
potash. 

If  quoted  at  2.60  cents  per  lb.     Actual  potash  coats  !>.I6  Mats  per  lb. 


The  Double  Sulphate  of  Potash  and  Magnesia  has  about  S 
per  cent,  of  actual  potash. 


U  quoted  at  1.00  cent  per  lb.     Actual  Potash  o 


B  !.n  oenta  per  lb. 


The  following  table  shows  the  fluotuatious  in  the  wholesale 
prioes  of  a  number  of  fertilizing  materials  in  the  New  York  mar- 
ket, since  January,  1890.  The  price  given  for  each  month  is  the 
average  of  the  four  weekly  quotations  of  that  month.  Sulphate 
of  ammonia  is  assumed  to  contain  20.5  per  cent,  aud  nitrate  of 
soda  16.0  per  cent,  nitrogen,  and  muriate  of  potash  50}  per  cent, 
of  actual  potash  or  80  per  cent,  of  the  pure  salt 
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review  of  fertilizer  market. 
Wholbbale  Prices  of  Fertilizing  Materials. 
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1890.  Januarj.. 
Pebnury . 
Uarch  ... 
April  .,.. 
«V 

Ju]j''."'. 
August  ., 

September.. 

October 

November  . . 
December  . 

1891.  JaDuar;.. 
Februarj,. 
Uarch  .. 

j£"'" 
July'"" 
Aogust  . 
September . . 

October 

November . . 
December  .. 
IS93.    Jaauary. . 
February., 
Uarch... 
April.... 

f^l 

July""*" 

AugUBt    .. 

September . . 

October 

November  .. 
December  . 
1893.    January.. 
February . . 
March... 

May.!"' 

Ja\j '.'.'.'.'. 

September 
October 


12.4  11.9 

2  7'  "" 

12,1, 

,  12.*  ll-B 

2:5;::: 

12.0 

l!.l    ll.S 

2.2.... 

11.9 

12.0  11.7 

2.2  .... 

111.9  11.3 

11.2 

U.9  lU 
11.6  11.0 

2^0  "" 

1.5  .... 

1L2 

11.3  10.7 

11.4  10.9 
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REPORT  OF  THE  MYCOLOGIST, 
W.  C.  SruBGis. 
It  is  rarely  that  a  Station  mycologist  has  to  report  for  two 
Buooessive  seasons  any  deciiled  paucity  of  actual  results  owing  to 
lack  of  conditions  favorable  to  field  experiments.  Nevertheless 
sach  has  been  the  case  in  Connecticnt  during  the  last  two  sea- 
sons. The  summer  of  1803  was  marked  by  a  long  continued 
period  of  dry  weather  in  June  and  Jnly,  when  under  favorable 
conditions  parasitic  fungi  begin  their  most  serious  depredations, 
while  the  memorable  gales  of  August  and  early  September 
largely  denuded  fruit-trees  of  their  crop  and  made  it  impossible 
to  obtain  acourate  data  as  to  the  results  of  comparative  spraying 
experiments. 

Spratino  fob  "Scab"  of  Affls  and  Pbak. 

The  experiments  undertaken  under  this  head  were  designed  to 
test  the  comparative  value  of  winter  and  summer  treatment  for 
the  prevention  o(  the  "  scab"  fungi,  FuHcladium  dendriticum, 
(Wallr.)  Fckl.,  and  F.  pyHnum,  (Lib.)  Fckl.  The  experiment 
upon  apples  was  made  in  the  orchard  of  Mr.  A.  J,  Coe  of  Meri- 
den,  and  that  upon  pears  in  the  orchard  of  Mr.  A.  E.  Plant  of 
Branford. 

The  same  plan  was  adopted  for  both  experiments.  The  por- 
tion of  the  orchard  selected  for  the  purpose  was  divided  into  four 
equal  parts;  the  first  received  during  the  last  week  in  March  a 
spray  consisting  of  a  simple  solution  of  copper  sulphate  in  the 
proportion  of  one  pound  to  twenty-five  gallons  of  water;  the 
second  received  the  same,  and  in  addition  was  sprayed  with  Bor- 
deaux mixture  sa  usual  during  the  summer;  the  third  was  kept 
as  a  check  and  received  no  treatment  whatever;  and  the  fourth 
received  only  tfac  summer  treatment  with  Bordeaux  mixture. 

Both  sets  of  experiments  progressed  favorably  until  Augast,  - 
when  a  succession  of  violent  stoi'ms  almost  completely  stripped 
the  trees  of  fruit,  and  it  was  impossible  to  obtain  conclusive  re- 
sults. Enough  was  seen  however  to  warrant  our  recommending 
the  use  of  the  simple  copper  solution  early  in  the  spring  before 
the  buds  begin  to  swell. 
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The  followiog  ie  Mr.  Plant's  report  of  the  expenment  in  his 
pear  orchard :  "  The  gales  destroyed  the  opportnoity  of  seeing 
the  best  results ;  at  the  same  time  we  could  readily  see  the  bene- 
fit to  the  foliage  and  the  remaining  fruit.  One  thing  is  certain, 
and  that  is  that  wherever  the  Bordeaux  mixtare  is  nsed  it  shows 
good  results.  The  plot  where  the  winter  treatment  waa  uaed 
alone,  seemed  to  me  a  failure  as  the  fruit  was  not  as  nice  and  the 
leaves  began  fatting  in  August.  The  plots  upon  which  Bordeaux 
mixture  was  used  were  much  better.  It  was  applied  first  just 
before  the  blossoms  opened,  and  again  when  the  pears  were  as 
large  as  peas.  I  think  it  would  have  been  of  benefit  to  have 
given  tbem  three  and  perhaps  four  treatments  as  the  fungns 
forms  very  fast  on  the  fruit.  I  could  see  little  difference  between 
the  plot  which  received  both  the  winter  and  summer  treatment 
and  that  which  received  the  latter  only.  The  check  plot  showed 
fungus  by  the  wholesale,  fruit  and  foliage  being  destroyed  en- 
tirely.   I  hope  next  year  to  have  better  results." 

On  the  whole  the  winter  treatment  would  seem  to  be  of  little 
advantage,  but  it  must  be  I'emembered  that  in  this  oase  the  check 
rows  infested  with  "  scab"  were  in  the  midst  of  the  treated  rowH 
and  were  naturally  a  fruitful  source  of  infection  throughout  the 
summer.  The  fungus  produces  several  crops  of  spores  during  the 
season,  any  one  of  which  might  serve  to  infect  the  trees  which 
did  not  receive  the  Bordeaux  mixture.  If  there  had  not  been 
this  adjacent  source  of  infection  the  beneficial  effect  of  the  winter 
treatment  would  have  been  more  apparent.  Again,  countless 
spores  of  tiie  "scab"  fungi  live  throughout  the  winter  in  the 
inequalities  of  the  bark  of  infested  trees ;  these  are  to  a  large 
extent  destroyed  by  the  early  application  of  the  copper  sulphate 
aolaiion,  and  we  start  at  least  with  our  orchard  comparatively 
free  from  the  germs  of  disease.  Finally,  inasmuch  as  sources  of 
infection  are  unfortunately  never  absent,  this  initial  treatment  is 
not  sufficient  of  itself,  but  must  be  followed  by  at  least  three 
applications  of  Bordeaux  mixture  during  the  summer. 

These  experiments  will  be  repeated  next  season. 

Potato  "Rot"   and   Methods  op  Applying  Bordkack  Mix- 
ture.    Plate  I. 
Oar  experiments  upon  potato  "rot"  {Phytophthora  in/ealane, 
(Hont.)  D.  By.)  this  year  were  not  designed  so  much  to  confirm 
the  fact  of  the   value  of   Bordeaux    mixture,   a  fact   already 


74        CONNECTICUT   EXPERIMENT  STATION,   REPORT   1893. 

abnndantlf  proved,  aa  to  encourage  iis  more  general  nse,  and  to 
test  the  value  of  a  new  apparatus  for  applying  the  mixture  to 
potatoes  ou  a  large  scalf.  The  experiments  were  tried  at  the 
suggestion  of  Mr.  ThoiDBB  J.  Slroud,  on  an  eight-acre  field  of 
potatoes  at  Shaker  Statioo.  As  a  demoDstratiou  of  the  value  of 
Bordeaux  mixture  the  experiment  oould  hardljr  be  called  a  sno- 
ceeB.  The  vines  sufiered  so  severely  from  the  excessive  droi^ht 
of  June  and  July  that  though  there  was  no  Phytophthora  present 
either  ou  the  sprayed  vines  or  on  those  left  as  checks,  they  all 
succumbed  and  were  past  recovery  by  the  time  August  came 
with  more  frequent  rains. 

The  vines  were  also  damaged  by  the  "flea-beetle"  {Crepido- 
dera  cucumeris),  which  usually  accompanies  a  season  of  severe 
dry  weather;  large  numbers  of  plant-lice  (aphides),  which  origi- 
nated on  the  abundant  "pig-weed"  {Amarantus) ;  and  by  a 
epecies  of  blight  similar  in  general  appearance  and  effects  to  that 
supposed  to  be  caused  by  the  fungus  Macroaporium  8olani,  El.  & 
Mart.*  Whether  or  not  the  latter  is  a  case  of  primary  cause  and 
eflfect  must  still  be  considered  an  open  question.  The  blight  usually 
appears  first  on  the  tips  and  margins  of  the  leafiets,  and  around 
the  eroded  edges  of  the  holes  caused  by  the  attacks  of  the  Crcpido- 
dera.  Leaves  obtained  from  many  localities  throughout  the 
State,  and  exhibiting  the  blight  in  every  stage  of  development, 
were  submitted  to  the  most  careful  microscopic  examination,  but 
in  very  few  instances  was  the  Macrosporinm  found,  and  then  in 
hardly  sufficient  quantity  to  warrant  the  assumption  that  it  was 
the  sole  cause  of  the  blighted  appearance,  especially  in  view  of 
the  fact  that  in  no  case  was  it  found  associated  with  the  most 
seriously  damaged  leaflets.  Chester  f  however,  claims  to  have 
produced  the  blight  by  artificial  infection  with  the  Macrosporiam 
spores,  though  be  has  as  yet  given  no  details  of  the  experiment. 

Whatever  the  cause,  Bordeaax  mixture  seemed  inefficient  in  pre- 
venting it,  and  experiments  on  the  subject  wilt  be  undertaken 
another  season  with  added  interest. 

Apparatus  for  Spbating  Potatobs. 
The  need  has  long  been  felt  of  some  mechanical  device  for 
applying  fungicides  or  insecticides  to  low-growing  plants,  espe- 
cially when  the  latter  are  planted  at  regular  intervals,  either  in 

•  Cf-  Sixth  Aonual  Report  Tt.  Agr.  Eip.  Sta.,  1893,  p.  66  refs. 
t  Bull.  XV.  Del.  Agr.  Eip.  fetation,  Jan.,  1892,  p.  U. 
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rows  or  otherwise.  A  knapsack  sprayer  is  thoroughly  aatiafao- 
tory  only  over  small  areas,  as  it  reqairea  frequeot  refilling,  and 
when  filled  is  too  heavy  to  carry  continnously  for  more  than  a 
few  hours.  The  barrel  pomp  moaated  on  a  oart  is  far  more  satis- 
factory for  spraying  potato-fields  of  five  acres  and  upwards,  bat 
even  with  two  discharge-pipes  the  work  is  slow  and  requires  at 
least  three  men  to  do  it  properly.  What  is  needed  is  an  appara- 
tus whioh  will  cover  four  or  fi»e  rows  at  a  time,  the  spray  being 
delivered  from  fixed  nozzles,  one  directly  over  each  row,  and  re- 
quiriug  for  its  operation  only  one  man  to  pnmp  and  one  to  drive. 
Such  an  apparatus  is  shown  in  the  accompanying  out  and  in 
Plate  I,  and  after  testing  it  severely  for  one  seaeoa  we  can  vouch 
for  its  oapabilities. 

It  consists  essentially  of  a  cask  upon  which  is  mounted  a  force- 
pump  of  considerable  power  fitted  with  one  discharge  carrying  a 
one-inch  rubber  discharge-pipe,  A,     This  pipe  is  from  two  to 


three  feet  long  and  connects  directly  with  the  distributing  pipe, 
£B.  The  latter  is  composed  of  half-inch  brass  tubing  cut  into 
four  joints,  two  of  them  measuring  three  feet  in  length,  the  others 
eighteen  inches  each.  Elbow-connections  at  fi,  and  T-connectiona 
at  C,  connect  the  joints  of  the  pipe  and  carry  quarter-inch  coup* 
lings  fitted  with  Vermorel  nozzles.     Each  nozzle  thus  covers  one 


■   nt^lOO^lC 


76         CONNECTICUT   EXPERIMENT  STATION,   REPORT   1893. 

row  of  potatoes  when  the  rows  are  planted  three  feet  apart  aa  is 
customary.  The  pipe  maj  be  lengthened  to  twelve  feet  and  carry 
five  DOzsles,  bat  except  where  some  Bpecivi  conditions  reader  it 
advisable,  as  when  five  rows  of  potatoes  occupy  the  space  be- 
tween rows  of  trees  in  an  orchard,  the  longer  pipe  will  be  found  in- 
convenient. A  T-connection  at  D  unites  the  two  shorter  joints  of 
the  pipe  and  connects  the  pipe  with  the  diEcharge-tabe  A.  Thia 
allows  each  half  of  the  distributing  pipe  to  be  turned  and  the 
sprays  directed  either  downwards  or  outwards.  The  distributing 
pipe  is  connected  with  the  barrel  by  two  iron  rods,  E,  These 
rods  are  clamped  to  the  sides  of  the  barrel  with  thumb-screws, 
and  where  they  connect  with  the  distributing  pipe  they  soi^w 
into  brass  collars.  When  these  collars  are  set  by  means  of 
thumb-BcrewB  the  pipe  becomes  fixed  in  the  desired  position. 
When  the  thumb-screws  on  the  barrel  are  loosened  the  whole 
distributing  pipe  ean  be  raised  up  over  the  barrel  thus  checking 
the  discharge  when  desired  and  facilitating  the  turning  of  corners, 
passage  through  narrow  gates,  etc  Two  light  ropes  attached  to 
the  pipe  enable  the  man  who  pumps  to  raise  or  lower  the  pipe  at 
will.  The  length  of  the  rods,  E,  depends  upon  the  style  of  cart 
in  which  the  barrel  is  carried.  They  must  be  long  enough  to 
keep  the  distributing  pipe  at  least  a  foot  beyond  the  rear  of  the 
cart.* 

This  apparatus  is  very  simple ;  it  can  be  made  by  any  gas- 
fitter  at  a  cost,  exclusive  of  the  pump  and  barrel,  not  exceeding 
ten  or  twelve  4ollarB ;  and  it  is  easily  operated  by  two  men,  one 
to  drive  and  the  other  to  pnmp.  With  it  we  have  covered  an 
eight-acre  field  of  potatoes  in  seven  hours,  including  the  time 
occupied  in  making  up  the  Bordeaux  mixture  for  each  of  the 
nine  barrel-fulls  used.  Two  men  could  easily  cover  ten  or  twelve 
acres  a  day,  the  mixture  being  distributed  thorouglily  and  con- 
tinuously at  the  average  walking  speed  of  a  horse. 

In  practice  it  will  be  found  advisable  to  direct  the  spray  out- 
ward at  an  angle  of  about  45°  instead  of  directly  downwards,  as 
by  this  means  advantage  is  taken  of  the  full  width  of  each  spray. 
For  the  same  reason,  when  the  potatoes  are  almost  or  fully 
grown,  the  distributing  pipe  should  be  raised  and  fastened  in  a 

*  In  ordering  Vermorel  oozztea  for  use  nith  thia  appArataa  it  is  well  to  have 
them  fltted  with  a  apiral  spring  to  hold  beck  the  degorger;  olherwise  the  posi- 
tion ol  the  nozzle  alloirs  Ibe  degoiger  to  fall  Torward,  cboking  tbe  aperture  and 
CBUslog  much  dela^  in  tetdjuetieg  iL 
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position  not  lees  than  ibree  feet  above  tbe  tops  of  the  plants.  In 
this  connection  it  shonld  be  stated  that  an  apparatus  very  similar 
to  that  described  was  this  year  devised  qnite  independently  of  na 
by  Mr.  Wm.  Piatt  of  Milford.  The  distribnting  pipe  is  made 
precisely  like  ours,  bat  instead  of  being  permanently  fixed  to  the 
barrel,  it  is  connected  to  tbe  latter  only  by  two  quarter-inoh 
robber  discbarRe-pipes,  and  is  carried  by  a  man  walking  behind 
the  cart.  It  requires  one  additional  man,  but  it  is  somewhat 
cheaper  than  our  apparatus  and  qnite  as  serviceable.  The  deliv- 
ery-pipe can  be  made  to  carry  five  nozzles  without  inconvenience, 
and  it  is  more  completely  nnder  the  control  of  the  operator. 
Either  apparatus  serves  its  purpose  well  and  is  certainly  an  im- 
provement over  the  methods  heretofore  used.  Our  apparatns  in 
Qse  is  illustrated  in  Plate  I. 

Mildew  of  Liha  Bkans. 
{Phytophthora  PhaseoU,  Thaxter.) 

Experiments  were  undertaken  to  test  the  value  of  various 
fungicides  in  preventing  this  "  mildew"  which  for  some  years  haa 
caused  considerable  loss  to  tmck-farmers  in  various  parts  of  the 
State. 

Bordeaux  mixture,  copper  acetate,  potassium  sulphide,  flowers 
of  salphnr,  and  a  powder  prepared  by  F,  C.  Boucher  A  Co.,  of 
St.  Paul,  Hinn.,  and  sent  out  under  the  name  "  Par  'Oidium," 
were  all  tried  on  beans  growing  in  New  Haven  and  Cheshire. 
The  result  was  merely  to  show  what  could  be  used  safely  with- 
out damage  to  the  vines,  for  no  "  mildew"  appeared  either  on  the 
treated  or  untreated  vines,  nor  could  we  hear  of  its  oconrrenoe  in 
the  neighborhood  even  in  localities  where  it  has  alwaysheeu 
abundant.  As  nsual  Bordeaux  mixture  gives  tbe  best  promise, 
doing  no  damage  to  the  foliage  or  pods  and  adhering  well, 

Tbeatment  of  Grape-viksb  umdeb  Glass. 
Early  in  the  season  we  were  notified  that  "  mildew"  {Haimo- 
pora  viticola,  (B.  &  C.)  Berl.  &  DeTon.)  had  made  its  appearance 
on  Hamburg  grapes  grown  under  glass  by  Miss  M.  M.  Augur  of 
Whitneyville.  A  visit  to  the  greenhouse  resulted  in  a  recom- 
mendation to  apply  Bordeaux  mixture.  The  vines  at  this  time 
were  in  very  full  leaf,  and  the  flowers  in  bud ;  the  former  were 
badly  mildewed  and  already  beginning  to  tnrn  brown.     Tbe  Bor- 


■  nt^ioo^le 


78        CONNECTICUT   EXPERIMENT  STATION,   REPORT   1893. 

(leanx  mixture  was  applied  twice,  the  proportion  used  being  6  lbs. 
of  copper  sulphate  and  45  galls,  of  water,  but  no  twith  stand  tog  thia 
Bmalt  proportion  of  copper  the  vines  were  badly  bnrned,  and  by 
July  it  seemed  aa  though  they  would  prove  a  total  loss.  We 
then  bad  the  remains  of  the  Bordeaux  mixtnre  thoroughly  wnsbed 
off  with  water,  and  as  every  leaf  and  young  cluster  which  the 
mixture  had  spared  was  still  more  or  leas  afiected  with  the  fun- 
gna  we  recommended  sulphur  fumes.  The  greenhouse  was  closed 
and  the  sulphur  allowed  to  boil  in  a  shallow  diah  for  about  five 
minutes.  The  result  was  the  complete  recovery  of  the  vines,  and 
a  good  crop  of  sound  fruit.  Onr  experience  is  worth  recording 
as  illnstrating  not  only  the  deleterious  effect  of  even  weak  Bor- 
deaux mixture  on  the  delicate  foliage  of  greenhouse  grapes,  but 
also  of  the  value  of  sulphur  fumes  in  the  treatment  of  plants 
under  glass.  It  should  also  be  mentioned  that  the  previous  lib- 
oral  use  of  dry  salphur  dusted  on  tbe  vines  had  bad  little  or  no 
effect  on  the  "mildew." 

QoiNCK   DlSBASSS. 

"Black  rot"  (Sphaeroptis  Malorttm,  Peck), 
Last  year  we  mentioned  the  occurrence  of  this  wide-spread 
decay  in  a  quince  orchard  in  Cheshire,  and  recommended  late 
spraying  with  Bordeaux  mixtnre  or  the  ammonia  solution  of  cop- 
per carbonate.  Pressure  of  other  work  prevented  oar  proposed 
experiments  in  preventing  this  disease,  but  a  study  was  made  of 
the  fnngns  itself.  As  has  already  been  pointed  out  by  Halsted,* 
the  rot  is  not  confined  to  the  quince,  but  is  common  upon  apples 
and  pears,  upon  both  of  which  we  found  it  growing  very  abund- 
antly. That  tbe  fungus  is  one  and  the  same  on  all  three  fruits  is 
abundantly  proved  by  our  inoculation  experiments  which  confirm 
those  undertaken  by  Halsted  (L  c).  These  tnocniationa  were 
made  both  in  the  laboratory  and  in  the  field ;  quinces  were  inocn- 
lated  with  spores  of  the  fungus  on  apples  and  vice  versa,  and  in 
every  case  where  the  spores  were  introduced  under  the  skin,  or 
tbe  skin  injured  in  any  way  before  inoculation,  tbe  fungus  grew 
and  spread  with  great  activity.  When  the  skin  was  not  broken, 
and  the  spores  merely  placed  in  a  drop  of  water  on  the  intact 
surface,  they  failed  to  effect  an  entrance  and  the  fruit  remained 
sound.     The  conclusion  is  obvious.     Fruit  affected  with  this  rot 

•  Bull.  91.  N.  J.  Agr.  Coll.  Rip,  Station,  Dec,  1893,  pp.  8-10. 
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Tails  early  and  is  allowed  to  remain  where  it  falls,  being  merely 
"  rotten  A^it."  From  this  frait  the  wind  or  other  agencies  carry 
tb«  fnogons  spores,  and  a  single  apple-tree  may  readily  infect  a 
whole  quince  orchard.  It  is  therefore  necessary  to  say  again  that 
all  snob  "  rotten  fruit,"  whether  of  quince,  apple,  or  pear,  should  be 
carefully  gathered  and  burned.  This  year  the  "  rot "  appeared  in 
the  quince  orchard  even  though  the  trees  had  been  thoroughly 
sprayed  with  Bordeaux  mixture,  and  it  therefore  seemed  advisa- 
ble to  ascertain  whether  the  fault  lay  in  the  fact  that  the  treat- 
ment was  not  made  late  enough,  or  in  the  Tcsistancy  of  the  spores 
to  solutions  of  copper  salts.  This  was  readily  proved  by  sowing 
spores  in  water  and  in  copper  solutions  of  various  degrees  of 
strength  in  moist  chambers  or  cells.  The  results  showed  that 
whereas  the  spores  germinated  within  a  few  hours  in  clear  water 
and  produced  a  dense  mycelium,  in  water  containing  0.U8  per 
cent,  of  copper  sulphate  they  failed  to  germinate  at  all.  In  a 
0.025  per  cent,  solution  about  10  per  cent,  of  the  spores  were 
found  to  have  germinated  at  tbe  end  of  6  hours,  and  about  50 
per  cent,  in  24  hours,  but  the  hyphte  which  they  produced  were 
abort  and  much  knotted  and  distorted,  the  solution  being  almost 
Jaul ;  in  a  0.02  per  cent,  solution  about  50  per  cent,  of  the  spores 
germinated  in  6  hours,  but  as  in  tbe  previous  case  all  growth 
ceased  within  36  hours.  It  is  evident  then  that  a  solution  con- 
taining 0.03  per  cent,  or  more  of  copper  sulphate  is  fatal  to  the 
"  rot "  fungus  of  the  quince,  apple,  and  pear.  Bordeaux  mixture 
made  in  the  proportion  of  0  lbs.  of  copper  sulphate  to  fiO  galls,  of 
water  contains  1.6  per  cent  of  the  copper  salt,  and  though 
cbaoged  by  the  action  of  the  lime  to  copper  hydroxide,  it  would 
be  sufficient  in  this  case,  if  in  any,  to  act  as  a  very  powerlul 
fungicide  if  brought  thoroughly  into  contact  with  the  fDDgons 
spores. 

"Scab"  of  QmNcss. 
{Fusieladium  sp.) 
It  is  always  a  matter  of  regret  to  be  obliged  to  record  either  a 
new  locality  for  a  destructive  fnogos,  or  the  harmful  nature  of  a 
fangns  hitherto  conddered  of  little  economic  importance,  yet  we 
have  to  make  this  record  in  tbe  following  instance.  Early  in 
June  a  number  of  quince-leaves  were  sent  to  us  for  examination 
from  Tolland.    Some  of  tbe  leaves  were  completely  brown  and 
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deftd,  in  others  tfae  discoloratiOD  had  juet  began  at  the  tips  and 
was  spreading  downwards.  The  letter  accompanying  the  leaves 
stated  that  "the  bnshes  look  as  if  Boniething  had  been  thrown 
over  them."  At  first  the  troable  seemed  due  to  some  peculiar 
condition  of  the  soil  or  atmosphere  rather  than  to  any  fangus, 
but  careful  search  revealed  the  presence  of  oopions  fungous 
threads  liaing  from  the  surface  of  the  leaf,  and  bearing  upon 
their  tips  brown,  two-celled  spores.  The  fungus  resembles  the 
common  "  scab"  fungus  of  the  apple  (Fusicladitim  deridriticum, 
(Wallr.)  Fckl.).  It  was  impossible  to  determine  the  fungus  with 
any  certainty,  and  until  another  season  presents  further  oppor- 
tunities for  a  critical  study  of  the  species  and  methods  of  treat- 
ment, we  would  merely  call  the  attention  of  growers  to  this  new 
trouble,  and  recommend  Bordeaux  mixture  as  in  the  case  of  the 
similar  "  scab"  of  apples  and  pears. 

Q[7IKCE-LEAF   MiNEB.      PlATE   II. 

(Aspidisca  splendor iferella). 

Although  it  is  out  of  the  province  of  the  mycologist  to  treat  of 
injuries  due  primarily  t<i  insects,  the  damage  caused  this  season 
by  the  larvn  of  this  moth  in  at  least  one  locality,  was  so  serious 
as  to  call  for  lome  notice. 

About  the  middle  of  September  we  received  from  Mr.  N.  S. 
Piatt  of  Cheshire  a  number  of  quince-leaves  completely  riddled 
with  holes  varyiug  from  one-eighth  to  a  quarter  of  an  inch  in 
diameter.  Although  noticed  so  late,  a  visit  to  the  orchard  showed 
that  the  larvee  had  already  worked  great  damage,  and  in  the  end 
the  assimilative  activity  of  the  leaves  was  largely  checked  a 
month  or  more  before  the  usual  period.  Specimens  of  the  leaves 
were  sent  to  the  Department  of  Agriculture  by  Mr.  Piatt,  and  we 
quote  the  following  from  the  reply  of  Prof.  Howard  of  the  Divie- 
ion  of  Entomology  : 

"  The  adult  insect  is  a  little  moth  which  lays  its  eggs  in  the 
leaves  of  apple,  quince,  pear,  and  other  rosaceous  plants.  The 
egg  hatches  into  a  minute  larva  which  mines  between  the  two 
surfaces  of  the  leaf.  It  then  outs  through  both  surfaces  aronnd 
the  edges  of  its  mine,  and  fastens  the  edges  together,  leaving  an 
orifice  for  its  head.  Finally,  cutting  flree  entirely  from  the  leaf 
and  leaving  a  round  hole,  the  larva  migrates  with  its  case  to  the 
leaves  and  branches  of  the  tree,  where   it  passes  the   winter. 
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There  is  ordinarily  no  neceBsit;  for  any  remedy  against  this  in- 
Beet,  M  its  worst  vork  is  done  comparatively  late  id  the  snmmer. 
When  however,  they  occur  io  extraordinary  nnmbers  it  is  a  oom- 
pantively  easy  matter  to  scrape  the  cases  from  the  tmnk  and 
main  limbs,  and  thus  greatly  reduce  the  numbers  of  the  potential 
moths  of  next  summer.  If,  instead  of  being  scraped,  the  tree  be 
sprayed  with  strong  kerosene  emulsion  after  the  leaves  have 
fallen,  most  of  the  cases  will  be  penetrated  by  the  oily  mixture, 
and  the  enclosed  larvae  killed." 

In  connection  with  this  insect  injury,  there  were  constantly 
two  species  of  fungi  which  further  increased  the  damage  to  the 
leaves.  The  more  noticeable  of  these  was  a  fungus  apparently 
belonging  to  the  genus  Fhyllosticta,  though  it  was  in  so  imma- 
ture a  condition  thaj;  accurate  determination  was  impossible.  It 
presented  the  appearance  of  minute  black  pimple  occupying  the 
centres  of  round  grayish  spots  upon  the  upper  surface  of  the 
leaves.  The  other  fungus,  known  as  Sendersonia  Cydoniae, 
Cke.  ic  EIL,  invariably  occupied  the  edges  of  the  boles  caased  by 
the  Aspidisoa,  and  rapidly  invaded  the  adjoining  tissues.  Both 
of  these  fungi  probably  attacked  the  leaves  after  the  last  treat> 
ment  with  Bordeaux  mixture  had  been  given ;  nevertheless  much 
of  the  latter  still  adhered  to  the  leaves,  often  on  the  very  spots 
occupied  by  the  fungus.  We  therefore  hesitate  to  recommend 
any  line  of  treatment  at  present,  except  the  general  one  of  gatb> 
ering  and  burning  all  fallen  leaves. 

LKAF-BuaeT  of  Celebt. 
( Cercospora  Apii,  Free.) 
Experiments  were  repeated  this  year,  under  our  direction,  by 
Mr.  G.  T.  Hubbard  of  Middletown,  to  check  this  blight  by  means 
of  certain  fungicides.  The  fungicides  used  were  potassinm  sul- 
phide solution,  a  dilute  solution  of  copper  sulphate,  and  dry  sul- 
phur dusted  on  the  plants.  The  latter  treatment  proved  the  most 
efficacious  last  year,  bat  it  was  thought  advisable  to  repeat  the 
test  and  qecnre,  if  possible,  conclusive  results.  On  September 
Bth  we  received  from  Mr.  Hubbard  a  nnmber  of  leaves  taken  from 
plants  which  had  received  the  potassinm  sulphide  and  copper 
sulphate  treatments ;  they  all  exhibited  a  copious  growth  of  the 
fungns  in  an  advanced  stage.  The  letter  accompanying  the  dis- 
eased specimens  says:  "The  celery  on  which  I  dusted  sulphur  is 
perfect.  I  see  DO  signs  of  blight  and  I  am  now  using  eulphnr  on 
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ftll  my  crop.  I  am  fally  convinced  it  is  the  thing."  It  now  only 
remains  to  be  seen  whether  the  like  good  resalta  would  be  ob- 
tained by  the  use  of  enlphnr  during  a  wet  season.  Both  of  our 
experiments  were  made  in  a  very  dry  eeason,  thongh  in  each  oase 
the  fuDgne  was  present  in  quantity. 

ToHAcco, 

Another  season  marked  jby  conditions  most  favorable  to  the 
rapid  and  complete  curing  of  tobacco  rendered  fatile  fnrther 
investigation  of  the  canines  of  "  pole-sweat,"  and  the  valne  of 
artificial  heat  in  altering  the  conditions  favorable  to  its  inception. 
We  were  however,  enabled  to  try  the  effect  of  artificial  heat  on 
the  temperatnre  and  relative  hnmidity  of  the  air  in  a  tightly 
closed  bam  filled  with  green  tobacco.  Att^ongh  these  experi- 
ments throw  little  additional  light  upon  the  prevention  of  "pole- 
sweat,"  they  are  of  interest  as  proving  that  a  simple  system  of 
fnmaces  and  fiues  adapted  so  as  to  distribute  heat  evenly  over 
the  gronnd  area  of  a  closed  cnring-barn,  are  sufficient  to  regnlate 
the  temperature  and  the  relative  amount  of  moisture  beld  by  the 
air  of  the  barn;  and  as  was  shown  in  a  previous  report,  the 
growth  of  the  organism  presumably  the  cause  of  "  pole-sweat  " 
oan  be  controlled  by  saoh  regulation  of  atmospheric  conditions. 
The  tobacco  in  the  experimental  plots  was  cat  and  hang  iu  the 
barn  Aug.  SOth-Sept.  Ist,  and  a  weefe  later  the  first  observations 
were  made. 

Temperature  and  relative  humidity  determinations  were  made 
at  each  end  of  the  barn  outside;  and  inside  at  both  ends  and  in 
the  middle  of  the  floor,  the  second  tier,  and  tbe  roof-space  or 
"  purline,"  very  fair  averages  being  thus  obtained. 

The  first  set  of  observations  showed  for  the  outside  atmosphere 
an  average  temperature  of  S7°  F.,  and  an  average  relative  hnmid- 
ity of  TO.  Inside,  the  atmosphere  of  the  tightly  dosed  bam 
showed  an  average  temperature  of  fi4"  F.,  and  relative  humidity 
82.  The  interior  of  a  closed  barn  filled  with  green  tobacco  ia 
therefore  considerably  cooler  and  under  conditions  of  fair  weather 
contains  much  more  moistnre  than  the  exterior  air ;  if  the  tem- 
perature is  sufficiently  high  therefore,  the  conditions  of  moistnre 
in  the  bam  are  favorable  to  the  spread  of  "  pole-sweat." 

The  end  doors  of  the  bam  and  the  lowest  row  of  ventilators 
were  then  opened,  and  within  half  an  hour  the  temperatnre  aix 
feet  above  the  floor  had  risen  to  within  a  degree  of  that  outside, 
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and  the  reUtive  hamidity  bad  fallen  to  86  as  compared  with  91 
when  the  barn  was  completely  closed.  The  opening  of  the  ven- 
tilators, therefore,  in  fair  weather,  exercises  a  rapid  and  decided 
influence  in  raisiiig  the  temperatare  and  decreasing  the  moisture 
of  the  interior  of  the  barn. 

Finally,  the  barn  was  tightly  closed,  and  brisk  fires  started  in 
two  of  the  four  furnaces,  that  is  in  one  set  of  fines.  One  hour 
after  lighting  the  fires  the  following  observationB  were  recorded 
six  feet  above  the  ground :  Average  relative  humidity  69,  aver- 
age temperature  71.6°.  In  other  words,  by  using  only  half  the 
available  heating  facilities  for  one  hour,  the  relative  humidity  of 
the  interior  of  the  bam  at  a  height  of  six  feet  from  the  ground 
was  reduoed  from  91  to  69.  The  accidental  breaking  of  the 
hygrometer  prevented  our  taking,  as  before,  observations  at  dif- 
ferent levels,  but  there  is  no  reason  for  supposing  that  the  pro- 
portions would  have  varied  essentially  though  more  moisture 
woold  have  been  found  above,  forced  up  by  the  warmer  air  be- 
low. It  most  be  remembered  also  that  these  observations  were 
made  daring  clear  and  comparatively  dry  weather. 

In  conclusion  we  are  justified  in  considering  that  under  the 
atmospberio  conditions  most  favorable  to  the  development  of 
"  pole-sweat,"  the  temperature  and  moisture  in  the  interior  of  a 
closed  bam  can  be  so  regulated  by  artificial  heal  as  to  reduce  to 
a  minimum  the  liability  of  curing  tobacco  to  damage  from  fungi 
and  other  like  organisms.* 

•  The  following  table  is  compiled  from  onr  obaervaHona  made  in  the  interior  of 
[be  barn  under  variouH  oonditiona.  The  temperature  is  given  in  degrees  Fahren- 
bait.  The  relative  bumidity  of  the  external  air  areniged  70;  the  temperature  at 
the  begioDiDg  of  the  obaervations  was  57.S°,  and  rose  sligbtt;  during  the  course 
of  th»  obBervationa. 


Eiperiment  1. 

Floor. 

2d  tier. 

Pnrline. 

Average 

Kemarkfl. 

Temperature-.. 
Bel.  bumidity.. 

49.5° 

62.° 
87. 

Gl.4' 
G8. 

54.3° 
82. 

Bam  completely  closed. 

bi.r 

86. 

Temperature... 
Bel.  bumiditf .. 

End  doora  and  lowest  tier 
of  ventilators  open,  and 
ObservationB  taken  at 
end  of  one-half  hour. 

Experiment  Z. 

~i\.b°~ 

69. 

" 

Kel.  humidity.. 

Barn  closed.  Two  fur- 
naces flred  for  one  hour 
and  then  observations 
taken. 
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Mtrtfter  Notes  on  the  Cavae  of  "Pole-noeaf"  and  "Stem-rot"  of 
Tobacco. 

Since  the  publication  of  our  prelimiDary  report  upon  this  snb- 
ject,*  the  resnltB  have  been  published  of  similar  investigatioiis  by 
Dr.  Behreos  of  the  Esperiment  Station  at  Karlsrnbe,  Gennany.f 
As  his  resulu  seem  in  a  measure  to  conflict  with  ours  some  re- 
marks on  the  subject  seem  advisable. 

BehreoB  considers,  and  supports  his  conclusions  by  the  results 
of  inocnlations,  that  there  are  two  nearly  relateil  fungi  which 
cause  a  decay  of  curing  tobacco,  Sclerotinia  Lihertiana^  FckL, 
and  Botrt/tU  cinerea,  P.  The  process  of  decay  is  the  same  in 
both  cftses,  but  Behrens  infers  that  when  the  fungi  attack  the 
mid-rib  or  veins  of  the  leaf  tbe  effect  corresponds  to  that  which 
we  described  under  the  name  of  "  stem-rot,"  and  when  they  attack 
the  leaf-tissue  the  effect  produced  is  called  "pole-bum."  First, 
regarding  "stem-rot."  It  mast  be  noted  that  Behrens'  observa- 
tions were  made  upon  tobacco  leaves  cured,  according  to  tbe 
continental  method,  separate  from  the  stalks;  he  therefore  says 
nothing  of  fungi  which  attack  the  stalk  proper,  and  it  may  be 
fairly  assumed  that  tbe  "  stem-rot "  (RippenfSnIe)  of  Behrens  cor- 
responds more  to  what  we  described  as  "  pole-bum.*'  Tbe  latter, 
as  we  have  stated,  he  attributes  to  the  growth  of  Botrytis  and 
Sclerotinia,  the  one  a  conidial  or  spore-bearing  fungus,  the  other 
an  indurated,  sterile  mass  of  fungons  threads  which  under  certain 
conditions  may  produce  spores  of  the  Botrytis  type. 

In  oar  preliminary  report  we  described  "stem-rot"  and  attrib- 
uted it  to  the  only  fungus  found  in  connection  with  it,  viz: 
Botrytis  longibrachiata,  Ond.  To  explain  this  seeming  contra 
diction  in  resaltF,  Behrens  offers  the  suggestion  that  Botrytis 
longibrachiata,  Oud.,  and  B.  cinerea,  P.,  are  identical ;  but  no 
one  who  had  ever  compared  the  two  could  possibly  mistake  the 
one  for  the  other.  They  are  totally  distinct  in  habit,  color  and 
organs  of  reproduction;  Botrytis  cinerea  was  never  fonnd  by  us 
associated  with  "stem-rot;"  and  our  view  is  further  strengthened 
by  the  fact  that  we  have  found  Botrytis  lonyibrachiata  growing 
parasitically  on  living  herbage  and  inducing  changes  which  An- 
ally resulted  in  the  death  and  decay  of  tbe  plant  attacked. 

'  COQO.  Agr.  Eip.  Station,  Aaoual  Report  lor  1891,  p.  168. 
t  Dr.  J.  BehreoB.     Trockene  und  uaaee  Faule  des  TabakB.     "  Der  Dacbbrand." 
Zeitecbrift  fur  FfiaDzenkrtDkbeileD,  Bd.  Ill,  Heft  2,  p.  83. 
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With  regard  to  "pole-bum"  (Dachbrand),  the  results  of  B«h- 
rena*  observations  seem  to  be  oonclasiye.  Id  the  oases  investi* 
gated  by  him  the  decay  was  nndoubtedly  due  to  the  ScUrotinia 
and  the  Botrytis  cinerea.  Bnt  even  here  the  question  allows  ot 
oonsiderable  diflerenoe  of  opinion.  Decay  of  curing  tobacco  has 
been  vartonsly  ascribed  by  different  observers  to  Pieospora  sp., 
Sotrytia  vvlgarU,  Fr.,  and  two  species  of  the  genus  Mucor  ;  while 
several  other  fungi  are  known  to  occnr  on  drying  and  dry  tobacco 
leaves.  Id  a  letter  to  ue,  BehreDS  states  as  probable  that  several 
different  fnagi  may  induce  decay,  and  io  the  cases  which  we 
studied  there  were  found  occasionally  in  the  decayed  tissue  of  the 
leaves,  remains  of  fungous  threads  similar  to  those  of  Cladoa- 
porium  and  related  genera  (possibly  Botrytis),  and  more  rarely 
still,  a  few  scattered  sclerotia  which,  however,  could  not  be  io- 
dnced  to  produce  any  reproductive  organs.  Finally,  whatever  be 
the  initial  cause  of  decay  its  existence  would  seem  to  be  of  short 
duration,  for  the  leaves  from  which  we  drew  our  conclusions  were 
examined  within  forty-eight  hours  of  the  first  appearance  of  dis- 
ease, and  the  process  of  decay  went  on  rapidly  without  any  fur- 
ther growth  on  the  part  of  the  remains  of  fungous  threads  in  the 
tissue,  and  without  the  development  of  any  other  fungus  what- 
ever, but  associated  constantly  with  the  rapid  development  of 
bacteria  of  two  forms.  We  are  therefore  convinced  that  although 
tbe  initiative  in  "  pole-bnrn  "  may  be  taken  by  a  Botrytis  or  some 
similar  fungus,  the  preliminary  growth  of  which  may  even  be 
essential  to  the  succeeding  condition  of  decay,  tbe  latter  is  largely 
bacterial  in  its  nature. 

Miscellaneous  Notes. 
Afters. — Last  year  we  studied  a  wide-spread  disease  of  Asters 
and  other  plants  of  the  order  Compoaitae,  and  concluded  that  it 
was  due  to  a  parasitic  nematode  worm  of  the  genus  Aphelenckus 
which  produces  galls  upon  the  rooU,  and  eventually  causes  the 
death  and  decay  of  the  internal  tissues  of  the  stems.  The  disease 
is  commonly  known  among  growers  as  "white-legs,"  owing  to 
the  bleached  and  spindly  appearance  of  the  affected  plants.  As 
a  result  of  oar  investigations  and  those  of  other  observers  we 
stated  that  the  cause  of  disease  was  increased  by  the  use  of  ani- 
mal manures,  especially  on  old  land,  and  would  be  largely  con- 
trolled by  the  use  of  lime  or  plaster. 
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Through  the  kindaesB  of  Messrs.  F.  P.  Burr  A;  Co.,  of  Middle- 
town,  field  experiments  were  m&de  this  year,  bat  they  anfortn- 
nately  proved  inoonclusiTe  owing  to  the  apparently  sporadic 
□stnre  of  the  nematode  attacks.  Ast«rs  were  grown  under  the  fol- 
lowing conditions.  (1)  On  a  mixture  of  old  garden  soil,  sand, 
and  ground  plaster,  and  fertilized  with  superphosphate;  (2)  on 
soil  thoroughly  impregnated  with  coal-asbea;  (3)  on  new  turf 
land,  fertilized  with  horse-manure  and  peat-moss  bedding. 

Od  none  of  these  plots  was  there  any  sign  of  either  the  "  bine 
aphis"  or  the  nematodes.  Last  year  it  was  difficult  to  find  any- 
where a  bed  of  asters  quite  free  from  disease ;  this  year,  under  the 
same  oondilions,  the  reverse  was  true. 

After  long  experience  however,  in  the  culture  of  asters,  Hr. 
Burr  comes  to  the  following  conolusiona  which  are  borne  out  by 
the  results  of  recent  investigations  abroad.  "Asters  are  very 
uncertain  on  old  soil  with  stable  manures,  but  are  quite  sure  to 
prove  good  with  plenty  of  lime  and  artificial  manure  on  old  laud, 
and  with  arti6cial  manure  on  new  land." 

Aster  Beetles,  { Cantharit  atrata.) — This  beetle  was  common  dur- 
ing the  past  season  on  asters,  causing  great  damage  to  the  flower- 
heads.  It  is  of  a  dull  black  color,  of  rather  slender  form,  about 
half  an  inch  in  length,  and  provided  with  two  long,  knotted 
antennte.  When  handled  the  beetles  emit  a  yellowish  fluid  of 
disagreeable  odor.  They  belong  to  the  Cantbaridee,  or  "  blister- 
beetle"  family.  They  do  not  confine  their  depredations  to 
asters,  but  are  commonly  found  on  certain  species  of  golden-rod, 
and  occasionally  commit  serious  ravages  on  potatoes.  None  of 
the  ordinary  insecticides  seem  to  be  of  much  value  in  preventing 
the  attacks  of  the  Cantharis;  a  better  method  is  to  shake  or 
brush  the  insecU  from  the  plants  into  shallow  pans  containing 
kerosene. 

Fungi  attacking  roses. — Two  fungi  have  been  very  prevalent 
this  year  on  cultivated  rosea,  the  rose  "rust"  (Phragmidium 
subcorticium,  (Schrank)  Wint.},  and  the  "black-spot"  (Actino- 
nema  Hosae,  (Lib.)  Fr.).  The  former  appears  early  in  the  season, 
producing  on  all  the  more  delicate  parts  of  the  plant  bright 
orange  masses  of  spores,  and  characteristic  diatortious  of  the 
parts  affected;  the  latter  appears  on  the  leaves  as  roundish  black 
or  gray  spots  and  patches,  sometimes  involving  the  whole  leaf. 

Most  of  the  "rusts"  are  peculiarly  resistent  to  fungicides,  but 
both  the  rose  "  rust "  and  the  "  black-spot "  could  probably  be  in 
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a  measare  checked  bf  the  early  application  of  the  copper  sulphate 
solutioQ  followed  by  Bordeaux  mixture  or  the  ammonia  solution 
of  copper  carbonate,  and  in  the  case  of  the  "  rust "  by  cutting 
out  unsparingly  all  the  diseased  parts  of  the  plant. 

Notes  on  the  Bordeaux  mixture. — The  only  trouble  which,  bo 
far  as  we  know,  attends  the  use  of  Bordeaux  mixture,  is  the 
olog^ng  of  the  nozzle  due  to  the  large  excess  of  Hme  in  suspen- 
sion, or  rather  to  the  presence  of  coarse  particles  in  the  lime.  It 
is  essential  to  use  a  large  quantity  of  lime  and  for  two  reasons, 
Tiz: 

1.  To  decompose  all  the  blue  vitriol,  which  itself  would  destroy 
the  foliage  it  is  desired  to  save,  and  to  produce  iu  its  stead  the 
mild  poison — copper-hydroxide — which  kills  the  fnngas  without 
injury  to  the  host. 

2.  To  take  advantage  of  the  cementing  quality  of  slaked  lime, 
which  makes  the  copper-hydroxide  adhere  to  the  foliage  for  a 
considerable  time. 

To  prevent  clogging  of  the  spraying  nozzle,  it  is  sufficient, 
after  slaking  the  lime  with  six  gallons  of  water  and  stirring  well, 
to  let  the  "milk  of  lime"  stand  a  few  minutes  so  that  any  grit  or 
coarse  matters  may  have  time  to  settle,  and  to  pour  off  only  the 
fine  slaked  lime  into  the  copper  sulphate  solution. 

It  was  thought  however,  that  all  danger  of  clogging  might  be 
averted  by  slaking  the  lime  with  almost  the  whole  quantity  of 
water  used  for  the  mixture,  allowing  it  to  settle,  and  then  pouring 
into  the  copper  solution  only  the  clear  lime  water.  This  would 
be  feasible  only  if  the  quantity  of  water  used  to  slake  the  lime 
could  dissolve  enough  of  the  latter  to  precipitate  all  the  copper 
sulphate.  If  any  of  the  sulphate  remains  in  solution  there  is,  of 
course,  danger  of  burning  leaves  to  which  it  is  applied.  This 
method  was  tried,  using  the  pioportiona  most  commonly  recom- 
mended ;  the  greater  part  of  the  water  was  used  in  the  slaking  of 
the  lime,  and  only  the  clear  solution  after  being  allowed  to  settle 
for  twenty  minittes  was  poured  into  the  sulphate  solution.  In  no 
case  was  the  latter  completely  precipitated.  In  order  to  test  the 
adheuve  quality,  several  gallons  of  the  mixture  were  made  up  by 
this  method ;  and  a  like  quantity  by  the  usual  method,  using  a 
large  excess  of  lime  in  suspension.  The  mixtures  were  applied 
simultaneously  to  two  sets  of  vines,  where  the  superiority  of  that 
containing  an  excess  of  lime  was  readily  demonstrated  in  its 
adhesion  to  the  foliage  two  weeks  longer  than  the  other  and 
through  one  heavy  rain. 
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COMMON  FUNGOUS  DISEASES  AND  THEIR 
TREATMENT.* 
Bt  Wiluam  C.  Sturois. 
Two  years  ago  the  demand  on  the  part  of  the  hrmers  and  f  rnit- 
growera  of  the  State,  Tor  a  coociBe  and  antechnioal  statement  cod- 
oerning  the  more  common  fnngoua  diseases,  the  means  of  recog- 
nizing them,  and  the  methods  of  treatment,  vas  answered  by 
Bulletin  No.  111.  The  science  of  economic  mycology  makes  rapid 
progress,  fnngons  diseases  hitherto  nnknown  in  a  certain  locality 
become  prevalent,  and  the  experiments  of  a  year  may  so  far  in- 
crease onr  knowledge,  that  in  order  to  secure  the  best  results  from 
the  use  of  fungicides,  we  must  be  prepared  to  keep  abreast  of  tbe 
latest  investigations,  and  modify  our  methods  accordingly.  It 
has  therefore  been  decided  to  pnblisb  this  revised  edition  of 
Bnlletin  111,  only  such  changes  from  the  latter  publication  being 
made,  as  snbseqnent  experience  has  proved  advisable. 

DISEASES  OF  THE  APPLE. 
"Scab."  [Fusicladium  dendrtticum,  (Wallr.)  Fckl.] 
This  disease  attacks  the  leaves  and  fmit  of  the  apple,  produc- 
ing roundish  or  irregular  blotches  on  the  upper  surface  of  the 
leaves,  and  on  the  fruit,  Theae  blotches  are  of  a  dark  greenish- 
brown  color,  and  of  a  more  or  less  velvety  texture.  Tbe  growth 
of  the  fungus  causing  these  blotches  does  not  tend  to  produce 
any  rapid  or  widespread  decay  in  tbe  fruit,  but  it  does  stunt  and 
distort  the  fruit,  rendering  it  to  a  greater  or  less  degree  nn- 
sightly  and  unmarketable.  Tbe  "scab"  should  not  be  con- 
founded with  the  diseases  known  as  "bitter-rot"  and  "black- 
rot,"  both  of  which  tend  to  produce  rotten  areas  in  the  fmit. 

TVeatment. 

Inasmuch  as  the  "  spores"  or  fruit  of  tbe  "  scab"  fungus  pass  the 

winter  in  the  falleu  leaves  beneath  the  trees  or  in  the  cracks  and 

"  Tbe  [ollowiDg  mHtter  ragardiog  fung^ous  diseases  and  their  treatment  was 
flrst  published  in  1892  as  BulletiD  No.  111.  It  was  revised  and  issued  aa  Bulle- 
tin No.  1 IG  in  Uarcb,  1893.  It  is  now  made  part  oF  (his  Report  with  such  ali^t 
emendatioDH  and  changee  as  seem  desirable. 
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crerices  of  the  btrk,  oolleoting  and  burning  the  leaves  in  winter 
ii  of  great  asuBtance  in  controlling  the  disease,  and  a  winter 
treatmeot  in  the  form  of  a  strong  wash  or  spray  applied  to  the 
trees  is  most  desirable.  The  material  used  is  a  strong  solntion 
of  either  sulphate  of  oopper,  1  lb.  to  25  galls,  of  water,  or  snl- 
phate  of  iron,  1  lb.  to  5  galls,  of  water.  This  applioation  is  best 
made  by  means  of  some  form  of  spraying  apparatas,  and  shoold 
be  used  in  early  spring  before  the  bnde  have  begna  to  swell. 

This  shoald  be  followed  up  by  a  summer  treatment,  consisting 
in  the  application  of  either  the  Bordeaux  mixture  or  modi6ed  Ban 
celeste.  Formulas  and  directions  for  the  preparation  of  these  and 
other  foDgioides  are  given  on  pp.  108-105.  The  Bordeaux  mix- 
ture presents  one  very  decided  advantage  over  tbe  modified  Ean 
celeste,  in  that  it  contaios  no  ammonia,  hence  does  not  dissolve 
the  arsenic  compounds,  and  can  therefore  be  used  in  conjunction 
with  Paris  green  or  London  ptirple  to  prevent  the  attacks  of  the 
codliog  moth  aa  well  as  of  the  "scab"  fungas.  The  mirture 
should  be  made  in  the  proportion  of  one  pound  of  the  arsenio 
oomponnd  (Paris  green  or  London  purple)  to  100  gallons  of  the 
Bordeaax  mixture,  the  former  beieg  stirred  to  a  smooth  paste 
with  a  little  water  and  added  to  the  latter. 

Time  of  application. 
Id  applying  fungicides  for  apple  "scab,"  it  should  be  remem- 
bered that  early  treatment  is  extremely  important  The  winter 
treatment  with  sulphate  of  copper  or  of  iron  should  take  place  late 
in  March  or  very  early  in  April,  before  the  buds  begin  to  swell. 
The  first  application  in  the  summer  treatment  should  be  made  just 
before  the  flowers  open,  a  second  as  soon  as  the  fmit  is  set  (for 
this  application  and  the  following,  Paris  green  may  be  mixed 
with  the  fungicide  to  destroy  the  eggs  of  the  codling  moth),  and 
a  third  when  the  fruit  is  half  grown.  The  winter  treatment,  fol- 
lowed by  these  early  summer  applications,  if  carefully  and  thor- 
oughly made,  will  be  found  as  efficient  as  a  number  of  applica- 
tions later  in  the  Heason.  Prevention  Is  always  better  than  an 
attempted  cure. 

DISEASES   OF  THE  PEAR. 

"Lbaf-bpot,"     (Entomosporium  maculalum,  L6v.) 

This  disease  attacks  the  leaves  and  fruit  of  both  the  pear  and 

the  quince,  producing  on   the  leaf  yellowish  or  reddish  spots 
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marked  iq  the  center  by  miDute  black  pimples.  The  affected 
leavefl  fall  prematarely,  generallj  hj  the  first  part  of  July,  tha 
tree  Buffers  in  oonseqaeoce,  and  may  eventnally  die  from  the 
effects  of  repeated  premature  defoliation.  Upon  the  fruit  the 
BpoU  produced  by  the  fungus  are  not  usually  as  prominent  as 
upon  the  leaf,  but  the  early  falling  of  the  leaves,  and  the  presence 
of  the  fungus  upon  the  fmit,  cansea  the  latter  to  become  stunted, 
often  badly  cracked,  and  quite  unfit  for  the  market.  In  this 
State  more  damage  is  done  to  pears  by  the  pear  "  scab,"  while 
quinces  suffer  more  seriously  from  this  "leaf-spot." 

Treatment. 
Collecting  and  burning  the  fallen  leaves  and  fruit  after  harvest, 
and  a  treatment  of  the  trees  early  in  April  with  a  strong  sola- 
tioD  of  sulphate  of  copper  as  recommended  for  apple  "scab," 
tends  largely  to  chec^  the  spread  of  the  disease.  For  the  Bum- 
mer treatment  either  the  Bordeaux  mixture  or  the  modified  £aa 
c41este  will  be  found  effective.  The  latter  is  more  expensive  than 
the  former,  and  as  stated  above  it  cannot  be  used  in  connection 
with  the  arsenical  insecticides  without  seriously  endangering  the 
foliage,  but,  being  a  clear  solution,  it  can  be  applied  with  great 
ease,  and  for  late  applications  is  to  be  preferred  to  Bordeaux  mix- 
tnre  as  it  does  not  spot  the  fmit. 


Time  of  application. 
The  winter  treatment  should  be  made  early  in  April ;  the  first 
spraying  with  the  Bordeaux  mixture  or  the  modified  E^a  celeste 
should  be  made  just  before  the  blossoms  open;  a  second,  as  soon 
as  the  blossoms  have  fallen ;  and  either  two  or  three  more  at 
intervals  of  ten  days  to  three  weeks  according  to  the  rainfall. 

"  Scab,"  [Fhisicladium  pyrinxtm,  (Lib.)  Fokl.] 
The  fungus  causing  this  disease  is  very  closely  related  to  that 
causing  the  apple  "scab,"  and  the  eflects  of  the  two  are  very 
umilar.  Upon  the  pear,  as  upon  the  apple,  the  fungus  produces 
dark  brownish  patches  of  a  velvety  texture  on  the  leaves  and 
fruit.  Coot,  damp  weather  is  in  both  cases  favorable  to  the 
spread  of  the  disease. 
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A  spnj  of  Bulphide  of  potsssiam,  used  in  the  proportion  of  one 
ODDce  to  two  gallons  of  water,  has  been  recommended,  but  is  prob- 
ably not  aa  efieotive  as  the  Bordeaux  mixture,  or  the  modified  Eau 
celeste.  The  first  application  should  be  made  when  the  fiowen 
are  begioning  to  open,  a  second  when  the  fruit  is  about  the  size 
of  peas,  and  additional  applications  every  two  weeks  until  five  or 
eiz  in  all  have  been  made. 

DISEASES  OF  THE  QUINCE. 

"  Lkai-bpot."  {Entomosporium  maculatum,  Liv.) 
This  is  the  same  fungus  which  causes  the  "  blight"  or  "  spot " 
of  the  leaves  of  the  pear,  and  the  cracking-  of  the  fruit.  In  the 
case  of  the  quinue  the  most  marked  efieot  of  the  fungus  is  npon 
the  leaves,  which  blight  and  fall  prematurely,  hence  the  first 
effect  of  remedial  measoree  is  seen  in  a  vigorous,  healthy  leafage, 
and  in  severe  cases  a  good  set  of  fruit  is  only  seonred  after  spray- 
ing  for  two  seasons. 

Ti-eattttent. 

Id  treating  the  disease  as  it  occurs  on  quince  trees,  experience 
seems  to  show  that  in  the  end,  and  taking  into  consideration  the 
much  greater  success  attending  its  use,  the  Bordeaux  mixture  is 
preferable  to  any  other  fungicide.  The  use  of  tfae  Bordeaux  mix- 
ture is  also  to  be  recommended  because  it  permits  of  admixtore 
with  Paris  green  as  a  remedy  agiuost  the  quince  "  maggot."  The 
Paris  green  should  be  mixed  to  a  smooth  paste  with  a  little 
water,  and  then  stirred  into  the  Bordeaux  mixture  in  the  proper* 
tiOD  of  one  pound  of  Paris  green  to  100  gallons  of  the  mixture. 

This  treatment  should  be  supplemented  by  the  gathering  and 
burning  of  the  fallen  leaves,  and  by  the  winter  treatment  with 
sulphate  of  copper  or  sulphate  of  iron  as  recommended  in  other 
cases,  p.  89. 

The  proper  times  for  making  the  applications  are  the  same  as 
in  the  case  of  the  "  leaf-spot "  of  the  pear,  p.  90, 

*'Bi.ACK-EOT."     {Spharopsit  Malorxtm,  Peck,)* 
This  disease,  which  also  attacks  apples  and  pears,  has  only  re- 
cently made  its  appearance  on  quinces  in  this  State,  but  it  bids 
*  See  Bull.  91,  N  J.  Agr.  Bip.  St&.,  p.  8. 
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fair  to  become  a  serioaa  trouble  to  qaiaoe  growers  nnleas  speedily 
obeoked.  It  makes  its  appearance  in  Aagnst,  as  a  discolored 
spot,  asnally  on  the  exposed  aide  of  the  fruit.  The  spot  spreads 
rapidly,  both  sapeTficiaHy  and  in  the  interior  of  the  fratt,  until 
the  whole  fmit  becomes  brown,  decayed,  and  shrunken,  and  often 
badly  cracked.     The  disease  once  seen,  is  anmistakable. 

TVtatment. 

The  fungus  producing  the  disease  in  question  is  nearly  related 
to  others  which  have  been  carefnlly  investigated,  so  that  it  is  fair 
to  presume,  althongh  the  presumption  rests  apon  no  definite  ex- 
periments as  yet,  that  a  continuation  through  August  of  the  ap- 
plication of  Bordeaux  mixture  will  effectnally  prevent  the  disease. 
If  it  is  found  that  this'mixture  is  liable  to  remain  upon  the  frnit 
at  the  time  of  harvest,  the  modified  Elau  c4Ie8te  or  the  ammoniacal 
solution  of  copper  carbonate  may  be  substituted  for  the  Bordeaux 
mixture  with  probably  quite  as  good  results. 

All  diseased  fruit  should  be  gathered  and  burned  at  and  after 
the  time  of  harvest,  and  if  apples  or  pears  are  grown  in  the 
neighborhood  the  disease  should  be  carefully  looked  for  upon 
them  and  no  diseased  fruit  should  be  allowed  to  lie  on  the  ground 
or  remain  upon  the  trees. 

DISEASES  OF  THE  PEACH. 

Praotically  the  only  disease  of  peach  trees  which  at  present 
seriously  threatens  the  frnit  interests  of  Connecticut  is  that  known 
as  "yellows,"  It  is  impossible  to  give  within  the  limits  of  the 
present  Bulletin  even  a  brief  outline  of  the  investigations  which 
have  been  made  on  the  cause  or  causes  of  this  malady.  It  is  suf- 
ficient to  say  that  as  yet  no  definite  cause  has  been  ascertained 
with  any  certainty,  and  no  means  have  proved  effective  in  cheek- 
ing the  spread  of  the  disease  except  rooting  out  and  destroying 
by  fire  every  tree  which  shows  the  first  symptoms  of  the  disease. 
Constant  study  has  however,  given  us  certain  general  facts  rela- 
tive to  the  disease. 

(1)*  The  first  manifestation  of  "yellows"  is  the  premature 
ripening  of  the  fruit.     The  moment  this  symptom  is  seen,  though 

"  These  concluainna  ara  based  upon  the  publications  of  Prof.  E.  F.  Smith, 
referred  to  on  the  next  page. 
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the  tree  is  to  all  appearaooe  sound  and  healthy  otherwise,  it  must 
go,  if  the  apread  of  the  disease  is  to  be  cheoked.  There  are  no 
authentic  iuBtanoes  o(  treeu  reoovering  arter  the  appearsnoe  of 
this  symptom. 

(2)  The  aeoond  evidence  of  a  diseased  condition  is  the  prema- 
ture development  of  winter  buds,  producing  spindly  growths  and 
sickly  green  leaves.  All  the  other  symptoms  of  "  yellows  "  are 
dae  primarily  to  these  twa 

(3)  The  period  of  iocnbation,  I  e.  the  time  elapsing  between 
artificial  inoculation  aad  evident  symptoms  of  diaease,  is  oonsid- 
erable;  afler  the  appearance  of  symptoms  the  tree  may  live  from 
one  to  five  years,  and  even  produce  fruit  during  the  early  stages 
of  the  disease. 

(4)  The  whole  tree  is  aSected  when  symptoms  appear  in  any 
part  of  it,  hence 

(5)  Pnioing  has  little  or  do  effect  on  the  spread  of  the  disease. 
If  a  single  diseased  tree  is  allowed  to  remain  in  the  hope  that  it 
will  bear  froit  for  at  least  one  more  year,  not  only  are  the  adjoin- 
ing trees  endangered  but  the  whole  orchard  and  even  adjoining 
orchards  may  become  infected. 

(0)  There  is  no  question  that  the  disease  can  be  communioated 
from  one  tree  to  another,  though  how  it  is  ooromuDtcated,  that  is, 
the  nature  of  the  contagion,  is  as  yet  unknown.  It  may  be  oom- 
mnnicated  even  by  apparently  healthy  buds  when  these  are  taken 
from  diseased  trees,  but  it  is  also  conveyed  in  some  other  way 
than  by  bud  inoculation,  certainly  in  the  case  of  old  trees.  Finally 
the  trees  are  not  infected  through  the  blossoms. 

(7)  The  use  of  special  fertilizers  has  never  cared  a  tree,  thongh 
heavy  fertilising  may,  by  increasing  the  vigor  of  the  tree,  enable 
it  to  withstand  longer  the  effects  of  the  disease. 

(8)  It  is  possible  to  grow  healthy  trees  in  the  identical  spot 
from  which  a  diseased  tree  has  been  taken.  This  has  been  the 
practice  of  growers  in  Michigan  and  the  disease  has  been  almost 
completely  eradicated.  In  other  States  however,  notably  in  Del- 
aware, the  practice  has  not  proved  so  advisable,  and  on  the  whole 
it  seems  to  be  at  least  unsafe  to  set  out  a  new  tree  on  the  spot 
where  a  diseased  tree  has  recently  been  rooted  out. 

For  further  det»ls  on  this  subject  the  reader  is  referred  to  Dr. 
Erwin  F.  Smith's  exhaustive  treatises,  Bulletin  No.  1,  V.  S.  Dep't 
of  Agric,  Division  of  Yeg.  Path.,  and  Bulletin  No.  9,  TJ.  S.  Dep't 
of  Agric.,  Div.  of  BoL,  to  which  publications  we  owe  most  of  oar 


■  nt^ioo^le 


9i        CONNECTICUT   EXPERIMENT  STATION,   REPORT   1893. 

knowledge  nonceniiDg  peach  "yellows."  A  complete  sammaiy 
of  tbe  present  statna  of  tbe  subject  viU  be  foand  in  U.  S.  Dep't 
of  Agric..  Div.  of  Veg.  Path.,  Report  for  1892,  p.  236  e.  ». 


DISEASES  OF  THE  PLUM  AND  CHERRY. 
"Black  Knot."  [I^owrightia  morboaa,  (Schw.)  Saoc] 
This  disease  attacks  the  smaller  limbs  and  twigs  of  wild  cber- 
lies  and  plams  as  well  as  of  the  cultivated  varieties,  producing  on 
them  jet  black,  wart-like  growths:  At  first  these  growths  are 
small  and  do  but  little  damage,  but  they  increase  rapidly  in  size ; 
by  inducing  a  morbidly  active  growth  of  the  tissue  of  the  branch 
on  the  side  upon  which  they  are  growing,  they  produce  a  distor- 
tion of  the  branch ;  and  finally,  sarronnding  the  branch  com- 
pletely, they  produce  death.  It  is  not  rare  for  a  whole  tree  to  be 
killed  by  this  disease  in  the  course  of  two  seasons.  The  black 
"  knots  "  are  largely  composed  of  the  fruiting  part  of  a  fungus, 
the  vegetative  part  of  which  Is  buried  in  the  tissues  of  the  branch, 
and  occupies  a  distance  of  three  to  five  inches  above  and  below 
the  "knot"  itself. 

After  the  disease  has  once  obtained  a  good  hold  upon  the  larger 
branches  of  a  tree  it  is  well  nigh  impossible  to  eradicate  it.  Its 
spread  can  be  stopped  however,  if  it  is  taken  in  hand  early,  or 
when  the  "  knots  "  are  still  small  and  few  in  number. 

With  a  sharp  knife  the  knots  should  be  cat  out,  the  portion 
removed  extending  three  or  four  Inches  above  and  below  the 
"  knot "  itself.  The  wound  should  then  be  washed,  or  the  whole 
tree  sprayed,  with  a  strong  solution  of  sulphate  of  copper,  and 
then  painted  over  with  some  oil  paint. 

In  place  of  the  oil  paint,  a  paste  made  of  kerosene  and  some 
colored  pigment,  or  of  turpentine  and  lime,  has  been  used  fre- 
quently with  marked  success  even  when  applied  directly  npon  the  - 
"  knots"  without  cutting  then  out.  It  is  always  surer  and  safer 
however,  first  to  cut  the  "  knots  "  ont  and  then  to  apply  the  paint 
or  paste  to  the  cut  surfaces. 

The  spores  of  this  fungus  mature  and  am  distributed  from  tbe 
latter  part  of  December  to  February ;  the  best  seasoD  therefore 
for  catting  out  the  "  knots  "  is  November  or  early  in  December. 
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The  young  *'  knots "  appearing  in  the  spring,  bursting  through 
the  bark  in  greenish  swellings,  may  be  cut  out  at  that  season.  If 
the  whole  tree  is  badly  diseased  it  should  he  cut  down  at  once 
and  burned;  and  the  same  applies  to  the  individual  "knote."  It 
allowed  to  remain  on  the  ground  they  will  infect  healthy  trees  as 
readily  aa  though  they  were  still  on  a  living  tree.  Wild  cherries 
which  are  diseased  should  be  subjected  to  the  same  treatment,  or 
destroyed  altogether. 

"  Mould."  {Monitia  fhtetigena,  Pers.) 
This  disease  attacks  the  stone-frnits,  sach  as  the  peach,  plum, 
and  cherry,  and  sometimes  the  apple  and  pear.  Its  first  efiect  is 
to  indnce  a  brown  discoloration  of  the  fruit  accompanied  by  a 
copious  production  of  ash-colored,  dusty  tufts  on  the  surface  of 
the  fruit;  these  tufts  are  the  fruiting  threads  of  the  fungus. 
Later  the  fruit  becomes  shrunken  and  dry,  and  in  this  "  mum- 
mified "  condition  may  remain  for  a  long  time  wltfaoat  decay. 
Kot  infrequently  the  whole  fruit  beoomes  encased  in  a  layer  of 
brownish  dust  consisting  almost  entirely  of  the  spores  of  the 
fnngns. 

THatment. 

The  most  practical  method  of  checking  the  spread  of  the  dis- 
ease is  by  buming  all  diseased  or  "  mummified  "  fruit.  It  is  in 
this  dried  fruit  that  the  fungus  threads  pass  the  winter.  With 
the  advent  of  warm  weather  the  threads  produce  spores  in 
immense  quantities  npon  the  remains  of  the  fruit,  and  the  fresh 
crop  of  fruit  becomes  readily  infected.  Hand-pioking  and  bum- 
ing all  diseased  fmit,  both  on  the  tree  and  on  the  gronnd,  is 
therefore  the  surest  method  of  combating  the  disease.  It  occa- 
sionally attacks  both  the  leaves  and  twigs  as  well  as  the  fmit, 
and  in  such  a  case  again  the  best  remedy  is  picking  and  burning 
the  diseased  parts. 

Merely  aa  an  adjunct  to  this  method  of  dealing  with  "  brown- 
rot,"  treatment  of  the  trees  and  subjacent  ground  with  the  simple 
solution  of  copper  sulphate  as  recommended  for  apple  "  scab," 
et«.,  would  undoubtedly  be  of  benefit.  This  treatment  should  be 
given  during  the  laat  of  March  or  the  first  part  of  April,  and  may 
be  followed  during  the  summer  by  applications  of  the  ammonia 
solution  of  copper  carbonate,  or  weak  Bordeaux  mixture. 
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If  Paris  green  in  water  is  osed  apon  plum-trees  to  prevent  tbe 
deBtractive  attacks  of  tbe  ourcnlio,  the  danger  of  bnming  the 
foliage  can  be  avoided  by  adding  lime  to  the  insecticide,  in  the 
proportion  of  1  lb.  to  50  galls. 


DISEASES  OF  THE  GRAPE. 
(  Phyllotticta  Labnacm,  Thtlm. 
"  Black-rot."  J  Phoma  uvicola,  B.  4;  C. 

C  Lixttadia  BidatUii,  (Ell)  Yiala  &  Ravax. 
This  well  knowD  disease  nsaally  appears  first  npon  the  leaves 
and  foang  shoots,  producing  reddish-brown  or  blaokisb  spota. 
About  two  weeks  later  the  berries  are  attacked,  the  first  evidence 
of  this  beiog  a  black  or  brownish  spot  at  one  or  more  points  on 
the  surface.  Soon  the  whole  berry  turns  brown,  then  black,  and 
finally  becomes  hard  and  leathery,  while  still  remaining  on  the 
Btalk.  A  magnifying  glass  reveals  ou  the  surface  of  the  diseased 
berries  minute  black  pimples,  within  which  the  several  forms  of 
spores  produced  by  the  fungus  are  borne. 

'         Treatment. 

Warm,  damp  weather  is  especially  conducive  to  tbe  spread  of 
the  disease,  so  that  during  such  weather  the  vines  will  reqntre 
constant  care.  The  first  precaution  to  be  taken  in  the  spring 
consists  iu  plonghing  or  cultivating  between  the  rows  so  as  to 
turn  under  or  cover  any  diseased  grapes  which  may  have  Mien 
the  previous  year. 

Treatment  of  tbe  vines  immediately  after  pruning,  with  the 
strong  solution  of  sulphate  of  copper  is  advisable  (p.  89) ;  but  more 
important  is  the  summer  spraying  with  tbe  Bordeaux  mixture. 

Experiments  conducted  in  1891  by  the  U.  S.  Dep't  of  Agric 
indicate  that  the  Bordeaux  mixture  reduced  to  even  one-uxth  tbe 
nsnal  strength  (see  Formula  2,  p.  103,  of  this  Report),  it  thor- 
oughly effective  i^ainst  "  black-rot,"  and  of  coarse  the  expense  is 
much  less. 

If  the  Bordeaux  mixture  is  used  throughout  the  season  there  is 
danger  of  some  of  the  dried  copper  compound  remiuning  on  the 
berries  when  harvested,  and  this  damages  the  appearance  of  the 
mit,  though  the  quantity  of  copper  is  too  small  to  produce  any 
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iDJariouB  efiecta  from  eating  the  grapes.  This  etainiag  of  the 
fmit  may  be  remedied  by  using  the  ammoniacal  carbonate  of 
copper  for  the  last  two  sprayings  instead  of  the  Bordeaux  mix- 
tare. 

THme  ofappliealion. 
Early  treatment  is  indispensable  to  success.  The  appearance 
of  the  first  leaves  shonld  be  the  signal  to  begin  spraying.  Make 
the  first  application  then,  repeat  it  just  before  the  vines  begin  to 
bloom,  follow.it  up  witfa  a  third  as  soon  as  the  vines  have  finished 
blooming,  and  repeat  at  intervals  of  twelve  or  fifteen  days  accord- 
ing to  the  weather,  until  the  berrieit  are  half  grown.  The  most 
critical  period  in  this  climate  is  about  the  last  of  June ;  the  spray- 
ing at  this  time  sbonld  therefore  be  especially  thorough  and  oare- 
fol.  According  to  the  experience  of  the  Department  of  Agrio., 
*'  six  treatments,  the  last  two  after  the  grapes  were  practically 
grown,  gave  little  better  reenlts  than  fonr,  the  last  being  made 
when  the  berries  were  the  size  of  bird-shot."  Of  conree  the  fre- 
quency of  the  applications  mast  depend  largely  on  the  weather. 

"  DowNT  Mildew."  \IKaxmopara  viticola,  (B.  &  C.)  Berl.  &  De 
Ton.] 
The  fiiDgns  producing  this  disease  is  more  disastrous  to  the 
vines  themselves  than  the  fungus  of  "  blaok-rot,"  inasmuch  as  it 
attacks  the  leaves,  causing  them  to  turn  brown  and  fall  prema- 
turely. Later  it  may  attack  the  berries.  The  latter  do  not  dry 
and  shrivel  as  in  the  case  of  "  blaok-rot,"  but  they  assume  a  gray- 
ish tint,  the  surface  becomeft  discolored  in  places  especially  near 
the  stem  end,  and  finally,  deoay  accompanied  by  a  uniform  brown 
color  destroys  tfae  fruit.  On  the  leaves  the  disease  is  readily 
recognised  by  the  grayish,  downy,  or  furred  appearance  produced 
on  the  nnder  surface  of  the  leaves  by  the  fruiting  threads  of  the 
Aingus.  This  downy  form  of  the  disease  may  also  attack  the 
berries,  and  under  such  circumstances  is  unmistakable. 

lyealmenC. 
The  same  treatment  is  to  be  recommended  for  the  "  downy 
mildew"  as  for  "black-rot."    If  the  vines  are  treated  for  the  lat- 
ter the  same  treatment  will  suffice  for  botfa  diseases. 
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"Antrbacnosb  "  {Sphaceloma  ampdinum,  DeBarj). 
This  disease  attacks  the  csnee,  leaves,  aod  berries.  On  the 
leaves  it  produces  small  brownish  spots  with  a  slightly  raised 
border.  Later  these  spots  become  gray  Id  the  center  and  often 
separate  from  the  surronnding  healthy  portions  of  the  leaf,  leav- 
ing the  latter  fall  of  ronnd  ragged  holes.  On  the  canes  ttie 
effect  is  similar  except  that  the  spots  often  become  confluent,  pro- 
ducing large  elongated  diseased  areas  of  a  grayish  color  and 
slightly  flattened  or  depressed.  On  the  berries  the  spots  are  mor« 
nearly  oiroular,  and  their  appearance,  gray  in  the  center  vith  a 
reddish  snrrounding  circle  and  a  dark  border,  gives  to  the  dia- 
ease  the  common  name  of  "  bird's-eye  roL" 


The  beet  remedy  for  "  anthracnose  "  is  to  wash  or  spray  the 
vines  after  prnning,  and  before  the  bnda  begin  to  swell  in  the 
spring,  with  a  strong  solution  of  sulphate  of  copper,  nsing  one 
poond  to  ten  gallons  of  water.  "Anthracnose"  is  not  liable  to 
do  much  damage  in  vineyards  that  are  well  treated  for  "  mildew" 
or  "  black-rot,"  especially  if  the  vines  are  severely  trimmed. 

DISEASES  OF  THE  RASPBERRY  AND  BLACKBERRY. 

"Anthracnose."  {Okeoaporium  Venetum,  Speg.) 
The  "anthracnose"  produces  on  the  canes,  small  ronnd  or 
elongated  whitish  patches,  slightly  flattened  and  bordered  with 
a  ring  of  dark  purple.  These  patches  gradually  increase  in  aize 
and  nnmber,  and  Anally  destroy  the  new  growth  or  stunt  it  badly. 
Upon  the  leaves  it  la  often  visible  as  very  small  yellowish  spots 
surronnded  by  a  dark  border,  resembling  those  on  the  canes  but 
mncb  smaller.  The  fnngus  producing  the  disease  passes  the  win- 
ter in  the  diseased  canes  and  leaves,  a  fresh  crop  of  opores  is  pro- 
duced from  the  old  spots  in  the  spring,  and  the  new  canes  and 
foliage  are  readily  infected. 

IVeatment. 
As  in  the  case  of  the  grape  "anthracnose,"  cutting  out  all  dis- 
eased wood  and  burning  it  will  gradually  eradicate  the  disease. 
It  should  be  cut  out  in  winter  or  very  early  spring,  below  the 
lowest  diseased  spot.     If  the  canes  are  then  sprayed  with  a  soln- 
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tion  of  sulphate  of  copper,  naing  one  pounct  to  twenty-five  gal- 
lons of  wtiter,  and  if  neoeBsary  sprayed  two  or  three  times  during 
the  snmmeF  with  Bordeaux  miztnre,  very  little  damage  is  to  be 
feared  from  the  "  anthracnose." 

DISEASES  OF  THE  STRAWBERRY. 
" Lbaf-blight."  {Sphaereila  Fragarue,  Saco.) 
This  disease  te  characterized  by  the  appearaoce  of  reddish  areas 
on  the  upper  surface  of  the  leaves.  Later  there  appear  in  the 
center  of  these  discolored  areas  gray  or  whitish  spots,  npon 
which  in  autumn  and  winter  are  developed  several  forms  of  the 
reproductive  bodies  or  spores  of  the  fungus  which  causes  the  dis- 
coloration of  the  leaf. 

Treatment. 

By  annually  renewing  the  settings,  and  planting  only  in  deep 
and  thoroughly  drained  soil,  the  loss  from  blight  will  be  very 
largely  diminished.  Removing  and  destroying  all  the  old  leaves 
after  harvesting,  followed  by  cultivation,  and  the  application  of 
a  quick  fertilizer,  is  a  process  which  has  produced  good  results. 

A  more  simple  method  which  has  been  adopted  with  complete 
success  by  certain  growers  in  this  State,  is  as  follows : — As  soon 
aa  the  berries  are  picked,  ran  a  mowing  machine  over  the  bed, 
cutting  all  the  leaves  close  above  the  ground.  As  soon  as  the 
leaves  and  old  mulch  are  dry  enough,  set  fire  to  them  and  bum 
the  bed  over.  If  necessary,  loosen  up  the  old  mulch  a  little  with 
a  fork  before  burning  and  put  on  more  where  it  is  scanty,  in 
order  to  secure  as  even  a  burn  as  possible.  Unless  a  severe 
drought  follows,  tbe  plants  soon  put  up  a  new,  vigorous,  and 
healthy  growth  ;  mulch  as  nsual  in  the  autumn.  In  a  dry  season 
this  method  must  be  used  with  caution,  but  if  the  burning  is  fol- 
lowed by  rain,  the  process  has  in  all  cases  proved  a  complete  cnre 
for  the  "  leaf-blight." 

DBEASE8  OF  THE  ONION. 

"  Smdt."     ( Uroeyatia  Cepulce,  Frost.) 

This  disease  attacks  the  onion  seedling,  appearing  as  dark  spots 

or  lines  in  tbe  leaves.     Later,  and  as  other  leaves  develop  and 

become  attacked,  these  spots  begin  to  crack  open  tongitudioalty. 
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exposing  the  faugus  with  its  spores  as  a  black,  powdery  masA. 
If  the  disease  is  not  checked  by  tfae  natnral  withering  of  the  leaf 
first  attacked,  it  spreads  throughout  the  plant,  afiectiog  evea  the 
bulb,  on  which  it  prodaces  black,  linear  elevations,  running  down 
to  the  base  of  the  bulb  and  extending  up  into  the  leaves. 

TVeatmetit. 

The  only  treatment,  except  rotation  and  transplanting,  which 
has  ever  beea  recommended  for  onion  "  smut,"  is  that  suggested 
in  the  Reports  of  this  Station  for  1889  and  1890.  It  consists  id 
sowing  in  the  drill,  with  the  aeed,  either  a  mixture  of  eqnal  parts 
of  enlpbnr  and  lime,  or  of  ealphide  of  potassium  and  lime.  The 
experiments  which  led  to  this  anggcation  were  made  on  very 
smutty  land,  and  increased  the  yield  in  a  ratio  of  about  !i  to  1. 
They  were  merely  preliminary  and  therefore  not  decisive,  but  the 
result  certainly  seems  to  warrant  a  repetition  of  the  experiment. 
The  details  will  be  found  in  the  Reports  referred  to.  It  seems 
probable  now  that  the  measure  of  suooess  attettdtog  this  treatment 
will  hardly  warrant  its  very  extended  adoption,  and  that  onion 
growers  In  this  State,  as  elsewhere,  will  have  to  adopt  the  method 
of  starting  the  plants  from  seed  in  cold  frames,  and  transplanting 
to  the  field.  This  method  is  laborious,  but  the  additional  labor 
is  compensated  for  by  an  earlier  harvest,  and  very  superior  bulbs. 

To  lessen  the  danger  of  spreading  the  disease  it  should  be 
noted  that  all  Implements  used  in  smntty  ground  should  be 
thoroughly  washed  before  being  used  in  clean  ground ;  that  all 
refuse  left  on  the  field  from  a  crop  infected  with  "smut,"  should 
be  collected  and  burned ;  that  when  it  is  possible,  onion  land 
should  be  burned  over  in  the  fall;  and  that  at  the  second  and 
subsequent  hand- weed ings,  all  onions  which  show  the  "smut" 
should  be  pulled  and  burned  at  once. 


DISEASES  OF  THE  POTATO. 

"MiiJ>Ew"  OB  "Rot,"     [Phytophthora  infettans,  (^oot.) 
DeBary.] 

This  disease  first  appears  as  a  premature  wilting  of  the  tops  of 
the  vines.  The  color  rapidly  changes  to  yellow  and  then  to  a 
dirty  brown.  On  the  under  side  of  the  leaf  in  these  diseased  por- 
tionSj  is  seen  a  delicate  whitish  mould,  the  fruiting  threads  of  the 
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fangns.  The  diseaBe  spreads  quickly,  indaciDg  a  very  rapid  and 
obancteriBtio  decay  in  the  plante,  and  if  not  obecked,  the  fangoB 
canaing  the  decay  makes  its  way  to  the  tubers  and  affects  tbem, 
prodncing  the  well-known  "  rot." 

Tivatment. 
If  applied  in  time,  the  Bordeaux  mixture  is  an  effectual  preven- 
tive of  potato  "  rot."  It  should  be  applied  whether  the  disease 
appears  or  not,  since  it  is  a  preventive  rather  than  a  cure.  If  the 
potatoes  have  been  affected  in  previous  years,  or  if  the  attack  is 
sadden  and  severe,  Formula  No.  1,  p.  103,  should  be  used. 

7Hme  of  application. 
The  first  application  should  be  made  when  the  plants  are  about 
half  grown,  and  it  should  be  repeated  every  ten  or  twelve  days 
until  the  tops  begin  to  wither.  If  it  is  desired  at  the  same  time 
to  treat  the  vines  for  the  "  potato  bug,"  Paris  green  may  be  used 
with  the  Bordeaux  mixture  by  stirring  the  former  to  a  smooth 
paste  in  water  and  adding  it  to  the  latter  in  the  proportion  of  one 
pound  of  Paris  green  to  100  gallons  of  the  mixture.  As  a  rule, 
treatment  for  the  "potato  bug"  will  have  to  bo  begun  much 
earlier  than  for  the  "  rot."  It  may  be  more  convenient  however, 
and  it  can  do  no  harm,  to  begin  treatment  with  the  combined 
fungicide  and  insecticide  at  the  earlier  date  when  the  "  potato 
bug"  first  appears.  I'here  is  no  doubt  that  potato  vines  derive 
from  the  treatment  with  Bordeaux  mixture  an  increase  of  vitality 
beyond  that  due  to  the  prevention  of  the  "  rot"  atone,  although 
it  is  not  yet  fully  known  to  what  characteristic  of  the  Bordeaux 
mixture  this  l>eneficial  action  is  due. 


"  MottiD."  {Macrosporium  Solani,  Ell.  and  Mart.)* 
This  fungus  usually  appears  in  connection  with  injuries  to  the 
leaves  caused  by  the  flea-beetle  and  other  insects.  Its  most 
serious  attacks  are  confined  to  early  potatoes,  and  induce  dead, 
blackened  areas,  usually  beginning  at  the  tips  or  edges  of  the 
leaves.  The  parts  attacked  soon  die  and  become  curled  or  shriv- 
eled. The  fungus  is  confined  to  the  tops,  and  does  not  directly 
affect  the  tubers. 

■  Cf.  Tl  Agric.  Eip't  Station,  Report  for  189S,  p.  66,  e.  a. 
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TVeaiment. 
This  disexae  can  probably  be  held  in  check  by  early  applica- 
tions of  Bordeaax  mixture,  thougfa  reaultH  of  definite  experimentfl 
to  this  end  are  as  yet  wanting. 

"  Scab."     (  Oospora  Bcabiea,  Thaxter.)* 

The  eroded  pits  on  the  surface  of  potato-tubers,  caased  by  the 
growth  of  this  minute  fangne,  are  too  familiar  to  require  any 
extended  description  here. 

Treatment.\ 

Dissolve  two  ounces  of  corrosive  snblimate  {bichloride  of  mer- 
cury) in  fifteen  gallons  of  water.  Immerse  the  seed  potatoes  in 
this  solution  for  1^  hours.  Spread  them  out  to  dry,  then  cat  and 
plant  as  usual. 

Kote. — Corroaivo  sahlimate  is  a  fatal  poison  if  taken  inteniaUy. 
It  also  corrodes  metallic  substances,  and  the  solution  should 
therefore  be  made  in  wooden  vessels. 

DISEASES  OF  THE  TOMATO. 

"  Mo0LD."     ( Cladoiporium  fulvum,  Cke.) 

This  fungus  forms  rusty-brown  patches  on  the  under  aide  of 

the  leaves,  indncing  a  yellowing  and  willing,  usually  followed  by 

the  death  of  the  leaf  attacked. 

TVeatment. 
Inasmuch  as  warmth,  moisture,  and  insufficient  circulation  of 
air  are  all  factors  in  the  spread  of  this  disease,  training  the  plants 
on  sticks  or  trellises  to  keep  them  off  the  ground,  and  pruning 
away  all  the  lower  branches  and  leaves  so  as  to  allow  of  the  free 
access  of  snn  and  air,  will  to  a  great  degree  prevent  the  disease. 
Should  it  still  prove  harrofal  however,  either  the  Bordeaux  mix- 
ture or  the  ammoniacal  carbonate  of  copper  will  be  found  effec- 
tive. 

•  Cf.  Conn.  AgTic.  Kxp't  StatEon,  Report  for  1890,  p.  81,  e.  a. 
t  Cf.  S.  Dak.  Agric  Eip't  Stntion,  Bull.  9,  1893,  p.  32. 
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"Potato-rot."    [PhytophlAora  injistana,  (MonL)  DeBary.] 
This  funguB  wbioh  does  bo  mach  damage  to  potatoes  frequently 
attacks  tomatoes  also.     Its  general  eSeot  is  the  same  in  both 
cases,  and  it  may  be  oontrotled  by  the  same  means. 


DISEASES  OF  CELERY. 

"  Leaf-spot."     ( Gereoapora  Apii,  Fres.) 

This  disease  attacks  the  leaves  of  celery,  forming  npon  them 

discolored  spots  and  blotohes.    Sometimes  almost  the  whole  leaf 

becomes  involved,  the  blotches  presenting  a  -more  or  less  pale  and 

watery  appearance. 

IVeatment. 
The  ammoniacal  solution  of  copper  carbonate  has  been  used 
with  some  eucoess  against  this  disease,  but  from  our  owd  experi- 
ence we  would  recommend  the  use  of  sulphur.  A  warm,  sunny 
day  should  be  chosen,  and  the  sulphur  dusted  upon  the  planu,  at 
the  rate  of  about  2  lbs.  to  1200  plants  for  each  application.  The 
application  should  be  made  four  times,  at  intervals  of  ten  days  or 
two  weeks. 


Notb.— The  treatmeot  ahould  be  begun  as  soon  as  the  i 
makes  its  appearance.  Great  care  should  be  exercised  in  select- 
ing seedlings.  Seedlings  already  affected  with  the  disease  are 
frequently  offered  for  sale  by  retail  dealers.  Buy  only  from  relia- 
ble, first-class  seedsmen. 


THE  PKEPARATION   OF   FUNGICIDES. 
Bordeaux  Mietdrb. 


Sulphate  of  copper  (''blue  Titriol."  "blue-stone")  -.3|  lbs.  or  6  Iba. 

Quick  lime 3  Iba.  or  4  lbs. 

Water 22  galls,  or  45  galls. 

Formula  2. 

Sulphate  of  copper I  lb. 

Quicklime I  lb. 

Waleu 23  gallB. 


■  nA.-.OO^Ic 
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PaWerize  th«  salphate  of  copper  and  dissolve  in  2  galls,  of 
water  heated  to  hasten  the  soliitioD.*  Dilute  this  Bolation  with 
U  j^alls.  of  water.  Slake  the  lime  (which  sboald  be  fresh,  i.  e. 
DOt  partljr  air-slaked)  with  6  galla.  of  water,  adding  the  latter 
slowly  and  stirring  to  a  smooth  cream.  Allow  this  miztare  to 
stand  a  short  time,  then  stir  it  and  poor  it  slowly  into  the  copper 
■ulphate  solution,  stirring  rapidly  dnnng  the  operation.  Never 
■  povr  in  any  of  the  coareer  aediment  which  settles  readily  to  the 
bottom. 

This  mixture  should  be  made  fresh  for  each  application  in  order 
to  seuare  the  best  resalts. 

Formula  3  is,  of  course,  cheaper  than  Formula  1,  and  is  quite 
as  effective  against  "black-rot,"  and  "mildew"  of  the  grape,  and 
"leaf-blight"  of  the  tomato. 

AmioNMOAL  Cabbonatb  of  Coppbb. 

Carbonnt«of  copper 60s. 

AqoaammoDia  (stronif) 3  pts. 

Walor 4SgB)lfl. 

Mis  the  carbonate  of  copper  to  a  thick  paste  with  water.  Dis- 
solve this  paste  with  3  pts.  of  ammonia,  or  if  that  is  insafficient 
to  dissolve  all  the  carbonate,  add  a  tittle  more.  Dilute  with 
water  to  45  galls. 

The  strong,  undiluted  solution  may  be  made  and  kept  in  Stock, 
to  be  diluted  and  used  as  needed. 

The  carbonate  of  copper  can  be  made  more  cheaply  than  it  can 
be  bought  by  dissolviug  in  one  barrel  3^  lbs.  of  carbonate  of  soda 
(sal  soda)  in  one  gallon  of  hot  water,  and  in  another  barrel  3  lbs. 
of  sulphate  of  copper  in  two  gallons  of  hot  water.  When  the 
solutions  are  complete,  and  cool,  pour  the  sal  soda  solution 
slowly  into  the  copper  solulioo,  stirring  continuously.  A  heavy 
green  precipitate  will  result,  consisting  of  carbonate  of  copper. 
Now  fill  the  barrel  up  with  water,  let  the  carbonate  settle  at  the 
bottom,  and  then  siphon  oS  the  clear  water.  Repeat  the  opera- 
tion once.  Finally,  strain  out  and  dry  the  carbonate  of  copper, 
of  which  there  will  be  found  to  be  1 J  lbs. 

Prepared  in  this  way  the  copper  carbonate  will  coat  about  IS 
cents  per  pound. 

*  In  case  Che  larger  proportions  in  formula  1,  are  uaed,  double  Ibe  amount  of 
water  must  be  uited  <n  each  st«p  of  the  preparation. 
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HODinED    EAU   OiLESTB. 


SulphaU  of  copper  ("bloe-BtoDd") 4  lb«. 

Cerbooateof  Boda 6  lbs. 

Aqoa  ammoDift  (Btroog) 3  pt8. 

Water 50  gsUa. 

DisfiolTe  the  sulphate  of  copper  and  the  carbooate  of  soda  in 
warm  water  in  separate  vessels.  When  completely  dissolved  and 
cool,  mix  the  two,  stirring  cootinuonsly .  Add  the  arnmooia  natil 
a  clear  solation  is  obtained,  and  dilate  with  water  to  26  gallons. 

The  solntloD  can  be  made  more  adhesive  and  therefore  more 
effective  b;^  the  addition  of  3  lbs.  of  soap  dissolved  in  hot  water, 
or  A  lbs.  of  molasses  to  every  2S  galls,  of  the  solution. 


COST   OF  MATERIALS. 
The  following  are  the  approximate  wholesale   prices  of  the 
chemicals  most  commonly  nsed  as  fnngioides. 

Lime perbbl.  (300  lba.)..|  1.86 

Sulphate  of  oopper  (granulaled)* "       (*B0  lbs.)..   18.00 

Sulphate  o(  iron per  lb .01 

Carbonate  of  copper "      42 

Carbonate  of  goda.__ "      03 

Sulphar  (flowers  of  Bulpbur) "      02 

Halpbide  of  potassium  (lirer  of  sulphur) "      about      .12 

Aqua  ammonia  (26") "      08 


SPRAYING   APPARATUS. 

PUMFS. 

For  spraying  on  a  large  scale  where  a  large  portable  receptacle 
is  needed,  a  strong  force-pump  which  can  be  mounted  on  a  barrel 
and  drawn  from  place  to  place,  is  a  great  saving  of  time  and 
labor.  A  pump  well  adapted  to  this  purpose  is  "  Gould's  double* 
acting  spraying  pump"  fitted  with  couplings  on  both  sides  which 
allows  of  the  simnltaneous  use  of  two  sets  of  hose,  and  the  spray- 
ing of  two  orchard  rows  at  the  same  time.  This  pump,  which  is 
powerful,  simple,  and  compact,  is  made  by  the  Gould  MTg,  Co., 
of  Seneca  Falls,  N.  Y.  An  equally  good  pump  for  use  under  the 
same  conditions  is  manufactured  by  W,  &  B.  Douglas,  of  Middle- 

*  The  Nichols  Chemical  Companj,  46-19  Cedar  St.,  Sev  York  City. 
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town,  CoDD.  The  mixtare  may  be  kept  stirred  hj  means  of  a 
diak  of  wood  screwed  to  the  end  of  a  broom-baodle  and  insert«d 
through  a  hole  in  the  top  of  the  barrel. 

For  spraying  on  a  smaller  scale,  or  where  a  monnted  barrel 
cannot  be  driven,  some  form  of  "  knapsack"  sprayer  is  conveaient 
if  not  essential.  Many  forms  are  advertised,  all  made  on  the  prin- 
ciple of  combining  with  a  small  force-pump,  a  tank  or  receptacle 
to  be  carried  on  the  back.  A  very  perfect  machine  of  the  kind 
is  known  as  the  "  Galloway  Knapsack  Sprayer."  The  Messrs. 
Douglas,  of  Middletown,  are  prepared  to  furnish  this,  sprayer,  or 
one  Tery  similar  to  it. 

If  the  area  to  be  sprayed  requires  but  six  or  eight  gallons  of 
the  liquid,  as  e.  g.  in  greenhouse  work,  or  when  only  a  few  plants 
or  vinei  are  to  be  treated,  a  most  serviceable  pump  for  attaching 
to  a  pait  is  the  Johnson  pump,  sold  for  (4.S0  by  Cordley  &  Hayes, 
173-176  Duane  St.,  New  York  City.  If  the  nozzle  sent  with  this 
pump  is  removed  and  replaced  by  a  piece  of  |-in.  hose,  6  or  B  ft. 
long,  provided  with  a  Vermorel  nozzle,  a  most  effective  and  con- 
venient means  of  spraying  on  a  small  scale  is  procured. 

NOZZLBS. 

It  is  hardly  necessary  to  say,  after  so  much  has  been  written 
and  said  on  the  subject,  that  for  the  proper  application  of  fungi- 
cides a  rose  nozzle  or  an  ordinary  sprinkler  is  not  sufficient.  Sev- 
eral spraying  nozzles  have  been  devised  of  which  only  two  need 
be  mentioned  here,  the  Nixon  and  the  Vermorei. 

In  the  Nixon  nozzle  the  liquid  is  driven  through  a  fine  gauze 
oap  and  issues  in  a  copious,  smoky  spray.  For  use  with  clear 
liquids  it  is  unsurpassed.  With  mixtures  however,  like  the  Bor- 
deanx  mixture  which  contains  lime  in  suspension,  this  nozzle  is 
liable  to  clog  and  is  not  readily  cleaned.* 

The  Vermorel  nozzle  works  equally  well  with  clear  solutions 
and  with  liquids  having  substances  in  suspension,  it  delivers  a  fine 
and  abundant  spray,  and  is  on  the  whole  the  most  servioeable 
nozzle  for  general  work  with  which  we  are  acquainted. 

A  very  useful  adaptation  of  the  Vermorel  nozzle,  called  an 
"  TJnders prayer,"  is  manufactured  and  sold  by  Messrs.  Wm. 
Boekel  &  Co.,  S18  Vine  St.,  Philadelphia,  Pa.     The  nozzle  is 

"  This  nozzle  may  be  procured  of  the  Niion  Kozzle  and  Machine  Co,  of  Day- 
tOD,  Ohio,  Bt  $1.00  each. 
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attached  to  a  brass  pipe,  3  ft.  long,  hj  &  union-joint,  which  allows 
of  it«  being  turned  and  the  spray  applied  directly  upwards  or  in 
any  required  direction.  It  la  of  special  use  in  spraying  grape- 
vines for  "mildew."  The  advertised  price  of  the  "  Undei-a  prayer" 
is  tl.75. 

Hose. 

It  is  often  necessary  in  directing  a  spray  at  some  distance  from 
the  ground,  to  use  a  greater  length  of  hose  than  would  ordinarily 
suffice.  The  best  kind  for  the  purpose,  as  for  any  light  discharge 
pipe,  is  what  is  known  as  ^-in.  or  ^in.  "linen  insertion  tubing." 
The  hose  should  be  attached  to  a  light  pole  of  sufficient  length  to 
reach  above  the  foliage  to  be  sprayed,  so  thai  the  spray  may  be 
directed  downwards  upon  it.  A  simple  means  of  accomplishing 
this  is  to  tie  the  nozzle  and  the  end  of  the  hose  carrying  it,  to  a 
stick  a  foot  or  so  long  which  is  riveted  or  screwed  to  the  end  of 
the  pole  in  such  a  way  as  to  tarn  parallel  to  the  plane  of  the  pole. 
Thus  the  nozzle  can  be  directed  either  downwards  or  upwards  as 
desired. 

The  following  quotations  for  spraying  pumps  and  accessories 
are  furnished  by  Messrs.  W.  &  B.  Douglas  of  Middletown,  Conn. 
The  quotations  are  on  goods  ordered  directly  from  their  factories 
at  Middletown,  and  the  prices  are  net  : 

Double-acting  Sprayiog  Pjmp  (similar  to  Gould's)  with  all  brass  piston 

and  brsas  outer  cylinder* 49.50 

Double-BOtiog  Spraying  Pump  (similar  to  Gould's)  with  all  brass 

piston  and  iron  outer  cylinder,  fitted  with  leather  valves S.OO 

The  same,  fltfed  with  metallic  valves 6.60 

Three  feet  auction  hose  for  same  with  couplings  and  brasa  strainer      3.25 

Single  couplings  for  1-inch  hose .25 

T-coupling  "         "    1.00 

Vermorel  Norale  (2  caps  with  coupling  (or  ^iach  hose  or  with  lai^ 

Standard  coupling  aa  desired) 1.2S 

The  Metara.  Doufflas  will  also  be  prepared  to  furnish  Prof,  Galloway's 
Knapsack  Spraying  Pump  with  piaaisbed  copper  tank  and  copper 
cover,  for  about 11.00 

Quotations  for  tubing  given  by  the  Goodyear  Rubber  Store, 
F.  C.  Tutlle,  prop.,  866  Chapel  St.,  New  Haven. 

*  For  use  wiUi  the  copper  compounds  it  is  advisable  to  have  all  the  parts  oC  the 
pump,  including  the  outer  cylinder,  made  oF  brass,  as  these  ^^ompounda  corrode 
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J-inch  linen  insertion  lubbg  (lota  of  lOOIeet  or  more)  per  (oot 

"        "  "  "      (lota  of  50  feet  or  more)  per  foot 

."        "  "  "      (lota  of  lesB  than  50  feet)  per  foot 

l-incb  heavy  rubber  tubing,  per  foot 


A  PROVISIONAL  SPRAYING  CALENDAR 
The  following  provisional  calendar  is  given  here  at  the  request 
of  several  fruit-growers.  It  is  manifestly  impossible  to  give  with 
any  degree  of  accnracy  the  exact  dates  apon  which  fangicidea 
should  be  applied.  The  fact  that  we  sprayed  last  year  od  certun 
dates,  by  no  means  presupposes  that  those  dates  will  be  suitable 
the  coming  seasoD. 

SeasoDsl  variations  between  two  suocessive  years,  and  the 
varying  conditions  of  rain-fall  from  one  season  to  another,  are 
often  so  great  that  the  exact  date  of  any  farm  operation  cannot 
be  known  beforehand.  The  following  table  is  therefore  merely 
approximate,  to  be  modified  by  the  exercise  of  common-sense. 

Janoxkt  ani>  Fkbruaet. 

But  little  can  be  done  during  these  mid-winter  months  in  the 
way  of  spraying,  thongb  a  great  deal  by  way  of  preparation.  If 
it  has  not  been  already  done  at  the  proper  time,  cut  out  and  bum 
the  "  black  knot "  of  pi  um  and  cherry  now,  and  destroy  all  neigh- 
boring wild  cherries  which  are  knotty. 

In  the  latter  part  of  February  do  all  necessary  trimming  of 
vines  and  fruit  trees,  unless  this  has  been  done  in  the  autumn,  as 
is  often  the  case.  Where  "anthraunose"  has  previously  attacked 
grape-vines,  raspberries,  or  blackberries,  prune  severely,  cut  out 
every  trace  of  diseased  wood  or  cane  and  burn  it.  The  increased 
vigor  obtained  by  the  free  access  of  light,  air,  and  ventilation  will 
compensate  for  the  severe  pruning. 

In  open  winters,  February  ia  none  too  early  to  go  over  the 
orchard  carefully  and  collect  and  burn  all  leaves  and  fruit  from 
diseased  trees,  such  as  mummified  cherries,  plams  and  peaches, 
scabby  or  rotted  pears  and  quinces,  and  all  blighted  leaves.  Re- 
member that  on  the  first  warm  day  the  air  will  be  fall  of  the 
germs  of  plant  disease  from  these  fruits  and  leaves,  if  they  are 
not  destroyed.  Do  not  use  them  for  bedding  or  mulch,  and  do 
not  throw  them  into  the  pig-jien. 
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March. 
The  middle  or  end  of  this  month  will  see  everything  ready  for 
winter  Irealment  (copper  aalphate,  l  lb.  to  25  galls,  of  water). 
Select  a  warm  day,  or  if  possible,  several  days  of  warm,  inelting 
weather.  In  some  seasons  winter  treatment  can  hardly  be  made 
before  April.  This  treatment  is  especially  good  for  diseases  of 
apple,  pear  and  quince,  for  "  anthracnose,"  and  for  the  "  black- 
rot"  of  grapes.  Where  the  latter  has  occurred  the  previous  year, 
ploughing  between  the  rows  in  order  to  cover  np  dUeased  berries 
will  be  fonnd  of  great  advantage.  If  plums  and  cherries  suffer 
in  summer  from  lice,  spray  the  trees  now  with  kerosene  emulsion 
to  destroy  the  eggs. 

April. 

Put  all  spraying  apparatus  in  thorough  order.  Clean  and 
riuse  pumps,  oil  all  bearings,  see  that  the  valves  work  welt,  and 
test  the  tubing  for  leaks. 

If  the  winter  treatment  has  been  deferred  until  this  month,  see 
that  it  is  finished  before  the  middle  of  tbe  month. 

Mat. 

This  is  usually  the  flowering  month  for  vines  and  fruit  trees, 
and  the  first  application  of  Bordeaux  mixture  or  other  fungicide 
should  immediately  precede  tbe  opening  of  the  flowers.  Use 
your  own  judgment.  Apples  and  pears  are  generally  in  bloom 
by  tbe  second  week  in  May ;  quinces  and  grapes  usually  not  until 
somewhat  later.  The  importance  of  these  early  treatments  can 
hardly  be  overestimated.  Watch  to  see  when  the  petals  begin 
to  fall,  and  make  a  second  application  within  a  few  days  after 
that  date. 

During  the  last  part  of  May  examine  carefully  the  plum  and 
cherry  trees.  The  young  "  black-knots,"  now  of  a  greenish 
color,  will  be  found  bursting  through  the  bark.  Cut  them  out 
and  bnrn  them,  and  p^nt  the  wound  over  at  once.  A  day  spent 
on  the  "black-knot"  iu  May  and  June  is  worth  ten  days'  work 
later. 

June. 

The  first  part  of  June  usually  marks  the  fall  of  the  flowers  of 

most  fruit  trees.     Kever  spray  while  trees  and  vines  are  in  full 

bloom.     Make  the  second  application  as  soou  as  the  petals  have 
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fxllen.  This  will  be  lale  in  May  or  early  in  June  for  apples,  » 
week  or  ten  days  later  for  other  fruit-trees  and  grapes.  Make  the 
Jane  treatment  thorough.  In  spraying  for  apple-Ecab,  add  Paris 
green  to  the  fungicide  for  this  second  application,  and  also  for 
the  third;  this  will  act  against  the  codling- moth.  June  is  a  crit- 
ical month  for  all  fruits  and  vegetables,  especially  for  grapes. 
They  are  most  susceptible  lo  "black-rot"  between  Jane  20th  and 
July  10th;  treat  thoroughly  and  freqnently. 

The  spraying  of  potatoes  should  be  begun  this  month ;  early 
in  the  month  if  the  "  monid  "  has  been  prevalent  in  former  years, 
later  if  the  "  rot "  alone  is  to  be  feared. 

A  good  general  rule  to  follow  after  the  second  spraying,  is  to 
let  each  additional  treatment  be  made  from  ten  days  to  three 
weeks  after  the  preceding  one ;  the  shorter  interval  if  there  are 
heavy,  washing  rains,  the  longer  if  the  weather  is  comparatively 
dry. 

It  must  also  be  remembered  that  the  more  adhesive  a  fangicide 
is  (e.  g.  the  Bordeaux  mixture),  the  less  frequently  will  the  appli- 
cations be  needed. 

JCLY. 

This  month  will  close  the  treatment  for  most  diseases.  To 
avoid  the  spotting  of  grapes  by  the  Bordeaux  mixtnre,  the  two 
applications  during  the  latter  part  of  this  month  should  consist  of 
the  ammoniacal  solution  of  copper  carbonate.  Early  in  the  month 
spray  for  the  "black-rot"  of  quinces,  and  continue  treatment 
every  two  weeks  nntil  the  last  of  August. 

Continae  the  treatment  of  potatoes  throughout  this  month  and 
the  following. 

August. 

The  spraying  season  closes  this  month.  For  "  leaf-blight "  of 
strawberries,  mow  the  leaves  late  in  July  or  early  in  Angnst,  and 
after  allowing  them  to  dry  where  they  lie,  set  fire  to  them  and 
burn  the  bed  over. 

Thoroughly  clean  and  oil  all  spraying  apparatus,  and  see  that 
it  is  carefully  stored. 

Skptuhbeb,  Ootobkr,  AfJD  November. 

The  months  of  harvest.     When  picking  fruit,  let  one  or  two 

boys  follow  and  clean  the  trees  of  all  diseased  and  mummified 
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frnit,  collecting  it  in  baskets  to  barn.     At  the  same  time  gather 
sod  buTD,  aa  far  as  possible,  all  diseased  fruit  which  has  falleo. 

In  November  clean  tfae  orchard  thoroughly  of  fallen  leaves, 
especially  if  disease  has  been  prevalent,  and  barn  them.  Better 
to  destroy  them  now  than  In  the  spring,  when  the  fnngons  fniit 
will  have  come  to  maturity  in  and  on  the  leaves. 


The  "black-knot"  fnngns  matnres  daring  December  and  Jan- 
uary; attack  it  early  in  the  former  month.  Use  the  pnining- 
knife  unsparingly,  eutting  out  two  or  three  inches  above  and 
below  each  "  knot."  Barn  every  "  knot,"  and  paint  the  wound 
over  at  once. 
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EXPERIMENTS  IN   GROWING   TOBACCO   WITH    DIF- 
FERENT FERTILIZERS.     SEASON  OF   1892. 

FINAL  BEPOKT  ON  THE  FERMENTED  CK0P8  OF  1893-8. 

Oq  p^eB  one  to  twenty-four  of  the  report  for  1892,  U  given  an 
aooouDt  of  the  organization  of  the  Connecticut  Tobacco  Experi- 
ment Company,  of  a  general  plan  of  experimeats  to  teat  the  effect 
of  fertilizers  on  tobacco,  to  be  carried  out  by  this  Station  aod 
the  Tobacco  Experiment  Company  jointly,  of  the  rMsing,  sorting 
and  casing  of  th«  first  ezperimeotat  crop,  and  of  the  judgment  of 
the  experts  oq  its  appearance  at  tbe  time  when  it  was  put  in 
caaea  for  fermeotatioD.  The  cases  lay  in  the  pablio  warehouse  of 
Mr.  B.  L.  Haas  of  Hartford,  and  were  undisturbed  till  September 
2d,  1893,  when  examination  of  the  other  crops  there  in  store 
showed  that  fermeDiation  was  satisfactorily  finished. 

On  the  2d  of  September,  1893,  the  cases  of  experimeat  tobacco 
were  opened  in  the  presence  of'  a  Station  officer,  samples  were 
drawn  from  each  lot  of  the  wrappers  by  Mr.  James  MoGormick, 
and  these  were  immediately  sealed  in  the  nsnal  manoer,  marked 
and  left  in  charge  of  Mr.  Haas.  Duplicate  samples,  four 
"hands"  in  each,  were  taken  for  the  Station. 

Following  are  the  weights  of  the  cases  as  noted  by  the  Station 
officer: 

The  letters  designating  the  lots  correspond  with  those  iu  the 
published  report  of  last  year  which  has  beeu  already  referred  to. 
The  weights,  gross,  tare  and  net,  are  in  pounds  avoirdupois. 

Lola.  Can.  Orow.  Tsn.  Net. 

H.  D.  G No.  1  333  IB  !SB 

Q.  aF.  "  2  311  85  266 

J.  K.  L. "  3  3*1  SB  262 

S.  S.O.  P. "  i  338  34  264 

W.  N.  ICR, "  B  342  SB  2B7 

T.  D.  K.A "  6  3*0  84  266 

LT.B "  7  36T  82  276 

Shbinkaqb  of  the  Tobacoo  durinq  Febmentatiom. 
A  comparison  of  the  figures   given  above,  with  those  on  page 
11  of  the  last  Station  report,  shows  that  the  cases  lost  from  12.4 
to  15  per  cent,  of  Iheir  weight  during  fermentation,  and  that  the 
averse  loss  was  13.8  per  cent. 
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Quality  of  thb  Crops. 

Messrs.  William  Westphal,  Jr.,  Dftvid  Rothschild,  and  Benja- 
miu  L.  Haas,  all  of  Hartford,  Conn.,  served  as  jndges  of  the  To- 
bacco. These  experts  are  engaged  in  the  Connecticut  leaf- 
tobacco  trade,  with  the  demands  of  which  they  are  fully  ac- 
qnsinted  and  two  of  them  are  practical  cigar  makers.  They 
were  not  informed  which  plots  were  represented  by  the  different 
lots  of  tobacco  under  examination,  and  the  marks  had  been  so 
changed  as  to  make  it  impossible  for  them  to  determine  this. 
They  were  requested  to  make  a  strict  judgment,  noting  every  de- 
fect in  the  qaality,  however  slight.  Hence  the  casual  reader 
might  gather  from  their  report  a  more  unfavorable  opinion  of  the 
whole  crop  than  it  deserves.  They  devoted  an  entire  day  to  the 
work,  each  making  bis  own  independent  judgment  which  was 
then  modified  when  necessary,  by  conference.  How  thorough 
the  examination  was  will  be  seen  by  their  report  which  follows. 

It  is  believed  that  in  this  way  there  has  been  secured  a  per- 
fectly unbiased  and  intelligent  judgment  on  the  quality  of  the 
crops,  by  dealers  wbo  are  in  touch  with  the  present  requirements 
of  the  Connecticut  wrapper  leaf  trade. 

The  following  schedule,  prepared  by  Mr.  B.  L.  Haas,  was  used 
by  the  judges  as  a  guide  in  examining  the  leaves.  It  shows  the 
special  points  which  should  be  regarded  in  examining  critically  a 
crop  of  tobacco. 


l8  it  Bea.bltt«ii  ? 
worm-wteD  7 
lujt-cut? 
torn? 


Has  it  pote-buni  ? 

white  TeinT 
white  mould? 


Is  it  promiDentf 
fine? 

white? 


Is  it  ripe? 

OTer-ripeT 
under-ripe  ? 


In  it  very,  desirable  ? 
desirable  ? 
Bjedium? 
Urge? 


CobOB  or  Lbaf. 


darit  ;eUow  ? 
light  jellow  ? 
dark  brown? 
blank? 

spotted? 


Bitliitht? 
medium? 

TiffTB. 

8  it  Strong  T 


Tbjihtbb  of  L»af, 

Ib  it  eitra-flno  ? 

floe? 

■iik7? 

pimply  T 


gummy? 
brittle? 
barshT 
deed? 
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BPBS 

OP  THE 

Lbaf. 

la  it  alow  T 

1 

Quality 

of  tbe  BBh— Is  it  firm  ? 

free? 

flakj.? 

Does  it  hold  flro  long? 

rairly? 

short  time? 

notataU? 
Dow  it  coal  not  at  all? 

Color  of  the  Ash- 

i 

-Ta 

t  dear  while? 
blue  white? 
muddjT 
gray? 
black? 

somewhat? 

black  and  white 

badljT 
Number  of  Leavea  in  o 

d 

mixed? 

la  order  to  facilitate  comparison,  there  is  prefixed  to  the  judges* 
report  on  tbe  quality  of  each  lot  of  tobacco,  the  name  of  the  plot, 
the  fertilizers  applied  per  acre  and  their  cost,  together  with  the 
quantities  of  nitrogen,  phosphoric  acid  and  potash  which  each 
supplied,  and  the  yield  of  pole-cured  long  and  short  wrappers  per 
acre. 

Bkpobt  op  the  JirOQES. 

Fertilizers:  1G0D  lbs.  cotton  seed  meal,  IBOO  lbs.  cotton  bull  ash  per  aero,  con- 
tainitig  106  Iba.  nitroi:{:en,  IDO  lbs.  phosphoric  acid,  341  lbs.  potash.     Cost  ^0.26. 


Quality  :---ff Mm,  good,  holds  fire  very  well.  Aah,  light  gray. 
Vein,  thin  and  good.  Texture,  good.  Size,  good  and  desirable. 
RipeuMB,  ripe.  Colors,  dark  red  and  mottled.  Yield,*  very 
good.  Soundness,  very  sound.  Taste,  good.  Stem,  medium. 
Semarks,  desirable. 


Lot  B. 


seed  meal  and  1500  tbe.  cotb 
\5  lbs.  phosphoric  acid,  350  11 


I  bull  ash  per  acre, 
.  potaah.      GoBtiog 


Fertilizera:  2000  lbs.  col 
containing  140  lbs.  nitrt^i 
(6T.25. 

Yield:  7 1  a  tbs.  long  wrappers  per 

Total  1130    " 


"  Yield  "  here  means  not  the  number,  size,  or  weight  of  leaves  but  the  n 
of  cut  tcrappiTs  the  crop  can  furnish. 
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Quality: — Burn,  somewhat  slow,  coals.  Aeh,  mixed  gray, 
flakes  slightly.  Vein,  email  aad  perfect.  Texture,  medinm 
glassy  and  close  grain.  Size,  medinm  and  desirable.  Jtipenesa, 
ripe.  Color,  light  to  medium,  clear  and  glassy.  Yield,  profit- 
able. I>^ecta,  slightly  worm-eaten.  Taste,  good.  Stem,  me- 
dinm.    Remarks,  fair  style. 

Lot  C. 
Fertilizers;  3&00  Iba  cotlon  seed  meal  and  1500  lbs.  cotton  bull  ash  per  acre, 
coatainiDg  ITS  lbs.  nitrof^n,   180  tbe.  phonphoric  acid,  369  lbs.  potash.     Coat 
I63.T5. 

Yield:  856  lbs.  lODg  wrappere  per  acre. 
310    "    short       "  " 

Total    H95    ■■ 

Quality; — Bum,  free,  inclined  to  coal  slightly.  AsA,  clear 
gray,  hard.  Vein,  small  and  very  fine.  7'exlure,  open  grain. 
Size,  very  desirable.  Ripeness,  ripe.  Colore,  light  to  medium. 
Yield,  immense.  Soundtiess,  sound.  Taste,  good.  Stem,  small 
and  fiue.     Remarks,  very  desirable. 

Lot  D. 

Fertilizers:  3000  lbs.  cotton  seed  meal  and  1500  lbs.  cotton  hull  ash  per  acre, 
contaiDing  210  lbs,  aitrogeD,   105  Iba.   phosphoric  acid,  368  lbs.  potash.     Cost 


Quality : — Burn,  free,  holds  fire,  slightly  inolioed  to  coal. 
Ath,  very  hard  and  white.  Vein,  very  email  and  fine.  Texture, 
opeD  grain.  Size,  very  desirable.  Ripeness,  ripe.  Colore,  light 
to  medium.  Yield,  very  good.  Soundness,  sound.  Taste,  good. 
Stem,  small.     Remarks,  very  desirable. 

Lot  E. 

Ferlilizers:  lOSO  lbs.  castor  pomace  and  IbOO  lbs.  cotton  hull  ash  per  acre, 

coDtaiaing  lOB  lbs.  nitrc^n,  139  lbs.  phoapboric  acid,  334  lbs.  potash.     Cost 
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Quality: — Bvm,  fair,  holds  fire  fairly  well.  ^«A,  light  gray, 
flakes  some.  Vein,  heavy,  curly.  Texture,  medium.  Size,  me- 
dium. Ripeness,  ripe.  Color,  medium  to  dark.  Yield,  medium. 
Soundness,  very  sound.  Taete,  good.  Stem,  heavy.  Remarks, 
undesirable. 

Lot  F. 
Fertilizers:  2G40  lbs.  castor  pomace  ancl  1500  lbs.  cotlOD  bull  ash  per  acre, 
containing  140  lbs.  nitrogen,  160  Iba.  phoapliorio  add,  310  lbs.  potasb.      CoM 
$67.72. 

Yield:  760  Iba.  long  wrappers  per  acre. 
*20   "    short        "  " 

Total    IISO  " 

Quality : — Bum,  good,  coals  slighty,  burns  free.  Ash,  white 
and  hard.  Vein,  small  and  line,  but  little  curl.  Texture,  open 
grain.  Size,  medium  size.  Ripeness,  ripe.  Colors,  light  to  me- 
dium. Yield,  only  fair.  Soundness,  fairly  sound.  Taste,  good. 
Stem,  small  and  fine.     Remarks,  fairly  desirable. 

Lot  G. 
Fertilizers:  3300  lbs.  castor  pomace  aod  1900  lbs.  cotton  bull  ash  pet  acr«, 
coDtaimng  175  lbs.  nitrogen,   161   lbs.  phosphoric  acid,  347  Iba.  potash.    Coat 
964.66. 

Yield:  B9G  lbs.  long  wrappers  per  acre. 
276    "  short        "  " 

Total  1 170    " 

Quality  : — Bum,  coals  slightly,  fairly  free.  Ash,  mixed  gray 
bnt  hard.  Vein,  small  and  fine.  T&xture,  open  grain,  very  thin. 
Size,  little  above  the  medium.  Ripeness,  ripe.  Colors,  light  to 
medium.  Yield,  very  good.  Soundness,  very  sound.  Taste, 
good.     Stem,  small  and  fine.    Remarks,  desirable. 

Lot  H. 
Fertilizers:  4000  Iba,  castor  pomace  and  1600  lbs.  cotton  hull  ash  per  aero, 
containiug  2)2  Iba.  uitrogen,   173  lbs.  phosphoric  acid,  364  lbs.  potash.     Cost 
$73.00. 

Yield:  1110  lbs.  long  wrappers  per  acre. 
330   "    short        "  " 

Total     1440    " 

Quality  : — Bum,  very  free,  but  inclined  to  coal,  holds  fire  welL 
Ash,  clear  gray  and  hard.     Vein,  small  and  medium.     Texturt, 
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open  grain.  Size,  fair,  but  inclined  to  be  large.  Ripeneas,  ripe. 
Colors,  light  to  mediam.  Yield,  fair  to  good.  Soundness, 
sound.     Taste,  good.     Stem,  amall  and  fiae.     Memarks,  desirable. 

Lot.  I. 
Fertillzen:  !6tO  lbs.  castor  pomace,  1500  lbs.  cotton  hull  aabes  and  440  lbs. 
Ditrats  of  Boda  peracre,*  ooDtaining  210  lbs.  nitrogen,  150  lbs.  phosphoric  add, 
340  Iba.  potaih. 

Yield;  1060  Ibd.  long  wrappers  per  acre. 
390   "    abort         "  " 

Totol     1450   '■ 

Quality : — Bum,  good  and  holds  fire.  Ash,  clear,  grayish. 
Vein,  coarse,  promiuent.  Texture,  coarse,  but  good  grain.  Size, 
too  large.  Jiipeness,  type.  C'o^org,  mottled  and  reddish.  Yield, 
poor.  Soundness,  sound.  Taste,  good.  Stem,  coarse.  Re- 
marks,  undesirable. 

Lot  J. 
Fertilizera:  3S40  lbs.  caator  pomace,  1500  lbs.  cotton  hull  ashes  and  440  Iba. 
nitrate  of  soda  f  per  acre.  coDtainJog  210  Iba.  Ditrt^D,  ISO  lbs.  phosphoric  acid, 
340  lbs.  polaab.     Cost  %68.n. 

Yield:  1 2S0  lbs.  long  wrappers  per  acre. 
340  ■'   short       ■'  " 

Total      1620   " 

Quality  : — Burn,  good  and  holds  fire  well.  Ash,  white  aod 
does  not  flake.  Vein,  coarse,  prominent,  curly.  Texture,  coarse. 
Size,  medinin  and  undesirable.  Ripeness,  ripe.  Color,  uneven, 
mottled  and  medium.  Yield,  poor.  Sou7idness,  fairly  sound. 
Jitste,  very  good.    Jkem,  coarse.     Remarks,  undesirable. 

Lot  K. 

Fertilizers:  1500  lbs.  cotton  seed  meal,  1220  lbs.  double  Bulpbateof  potash 
and  magnesia  and  360  lbs.  Cooper's  booe  per  acre,  containing  110  lbs.  nltrc^D, 
150  lbs.  phosphorio  add,  341  lbs.  potash.     Coat  $43.95. 

Yield:  955  lbs.  long  wrappera  per  acre. 
415    "    Hbort         "  " 

Total  1370    " 
Quality  :—Burti,  slow,  inclined  to  coal,  holds  fire  fairly.     Ash, 
clear  gray  and  hard.     Vein,  very  small  and  fine.     Texture,   A 

*  220  lbs.  applied  at  time  of  Brst  cultivation  and  230  lbs.  at  second  culUvation. 
t  Applied  between  rowi  at  time  of  Qrat  culCiTation. 
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No.  1.  Size,  very  desirable.  Hipeneae,  ripe.  Colors,  medium 
to  light.  Yield,  very  good.  Soundnete,  very  aonnd.  Tatte, 
good.     Stem,  light.     Remarks,  very  desirable  except  bum. 

Lot  L. 
Fertilizers :   IBOO  Iba.  cotton  seed  meol,  1220  lbs.  double  sulphate  of  potash  and 
nutgneBta,  360  Iba.  Cooper's  boae  and  300  lbs.  lime  per  acre,  coatainiag  110  lbs. 
nltrogeo,  IBO  lbs.  phosphoric  acid,  841  lbs.  potash.    Cost  $44.'I0. 


Qaality  : — Bum,  very  free.  Ash,  clear  white,  does  Dot  flake. 
Vein,  inclined  to  onrl.  Texture,  open  grain.  Size,  good.  Ripe- 
ness, ripe.  Colors,  light  to  medium.  Yield,  very  fair.  Sound- 
ness, very  sound.  Taste,  good.  Stem,  small  and  fine.  Remarke, 
fairly  desirable. 

Lot  M. 
Fertilizers;  IBOO  lbs.  cotton  seed  meal,  620  lbs.  h^h  grade  sulphate  of  potasb 
aod  360  lbs.  Cooper's  bone  per  acre,  containing  110  lbs.  nitrogeii,  lEO  lbs.  phos- 
phoric acid,  341  lbs.  potash.    Cost  f42.70. 


Quality: — Bum,  poor  and  coals,  does  not  hold  fire.  Ash, 
dirty  gray.  Vein,  good.  Texture,  close  grain.  Size,  desirable. 
Ripeness,  ripe.  Colors,  medium  to  dark  mottled.  Yield,  good. 
Soundness,  very  sound.  Taste,  bitter.  Stem,  small  and  fine. 
Remarks,  undesirable. 

Lot  N. 
Fertilizers:   1500  lbs.  cotton  seed  meal,  620  lbs.  high  grade  sulphate  of  potash, 
360  lbs.  Cooper's  bone  and  300  lbs.  of  lime  per  acre,  coataininjj;  110  lbs.  nitrogen, 
ISO  lbs.  phosphoric  add,  341  lbs.  potash.    Cost  t43.4S. 


Quality  : — Burn,  coals,  does  not  hold  fire.  Ash,  white.  Vein, 
very  good.  Texture,  good.  Size,  good  and  desirable.  Colors, 
light,  but  somewhat  mottled.     Yield,  very  good  indeed.     Sound- 
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nesa,  very  soand.     Taete,  good.     Stem,  amall  and  fine.     Remarks, 
very  desirable,  except  fire-holding  quality. 


Ferblizers;  lAOOIbB.cotLon  seed  meal,  BSD  Ibe.  c«rb(iiiAte  of  potash  and  360 1  be. 
Cooper's  bone  per  acre,  coDtaining  110  lbs.  nitrogen,  IBD  lbs.  pliosplioric  aoid, 
341  lbs.  potasb.     Cost  $74.99* 


ToUl     870    " 


Qoolity : — Bum,  very  free,  inclined  to  coal,  but  bolds  fire  well. 
Ash,  clear  gray,  hard.  Vein,  very  small  and  fine.  Texture,  A 
No.  I.  Size,  perfect,  small.  Jtipeness,  ripe.  Colors,  very  light 
and  desirable.  Yield,  immense.  Soundness,  great.  Taste,  good. 
Stem,  very  fine.     Remarks,  very  desirable  except  burn. 


FertilLxers:  760  lbs.  nitrate  of  potaah,  BOD  lbs.  Cooper'e  bone  per  acre 
taining   110  lbs.   nitrogen,    146   Iba.   phaaphoric   acid,   :-i4l    lbs.   potaelj. 
|66.47.t 


Quality: — Bum,  slow,  inclined  to  coal,  holds  fire  well.  Ash, 
clear  gray,  bard,  does  not  flake.  Vein,  very  small  and  fine. 
Texture,  papery.  Size,  very  desirable.  Jiipeness,  ripe.  Colors, 
light  and  desirable.  Yield,  immense.  Soundness,  very  sound. 
3hste,  good.  Stem,  very  small  and  fine.  Remarks,  not  very  de- 
sirable. 

Lot  Q. 
Ferliliron:  S020  IbB.  Baker's  AA  euperpbospbate  and  3970  lbs.  Baker's  To- 
bacco Uauure  per  acre,  containing  2:10  lbs.  nitrogen,  466  lbs.  phosphoric  acid, 
510  IbH.  potash. 

Tield: 


Total    1725    " 

•  If  carbonate  of  potash,  not  chemically  pnre,  were  bought  in  ton  lots,  the 
cost  would  be  much  less. 

f  Nitrate  of  potash,  nof  chemicall;  pure,  bought  in  toa  lots,  would  make  the 
cost  conaiderably  lass. 
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Quality : — Sunt,  slow  barn,  coals  slightly,  does  not  hold  fin 
long.  Ash,  clear  white,  flakes  slightly.  Vein,  prominent  and 
oorly.  Texture,  open  grain.  Sum,  too  large.  JRipenets,  ripe. 
Colors,  light  to  medioro.  Jteld,  not  profitable.  Soundneea,  per- 
fectly sound.  Taete,  good.  Stem,  heavy.  Jtemark*,  not  desir- 
able. 


Fertilizera:  2000  lbs.  Stockbridge  Tobacco  Uauure  pef  acre,  c 
nitrogen,  S07  lbs,  phosphoric  acid,  1S6  lbs.  potash- 


Total   1100   " 

Quality : — Bum,  inclined  to  eoal.  Ash,  clear  gray.  Vein, 
fine  and  small.  Taxtvre,  good,  open  grain.  Site,  desirable. 
Ripeness,  ripe.  Colors,  medium  and  mottled.  Yield,  very  good. 
Soundness,  very  sound.  Taste,  good.  Stem,  small  and  fine. 
Bemarka,  fairly  desirable. 


Fertilizers:  4000  lbs.  Stockbridge  Tobacco  Uauure  per  acre,  containiag  IIS 
nitrogen,  27S  Iba.  phoapborio  acid,  391  lbs.  potash. 


Quality : — .Sum,  slow  burn,  inclined  to  coal,  does  Dot  hold  fire 
long.  Ash,  clear  gray.  Vein,  fine  aud  small.  Texture,  good 
open  grain.  Size,  medium  to  large.  Ripeness,  ripe.  Colors, 
medium  to  dark.  Yield,  profitable.  Soundness,  very  sound. 
Stem,  medium.     Remarks,  desirable  with  exception  of  bum. 

Lot  T. 

Fertilizers :  900  lbs.  Ellsworth's  Starter  and  2T00  lbs.  Ellsworth's  Poundatioo 
per  acre,  containing  216  lbs.  Ditrogen,  238  lbs.  phosphoric  acid,  166  lbs.  potash. 


Quality  : — Bum,  good  and  holds  fire  well.     Ash,  white  and 
does  not  flake.     Vein,  good.     Texture,  coarse  and  fleshy.     .5^ 
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mediam.  Bipeneas,  not  qnite  ripe.  Color,  red  and  mottled. 
Yieid,  g04»d.  Soundneaa,  perfectly  uound.  Taele,  {{ood.  Stem, 
prominent.     Jiemarkg,  undesirable. 

Lot  U. 
Fertilizers:  SOI  Iba.  time,  601  lbs.  Uspes   starter,  2601  lbs.  Ifopes  Tobscoo 
Uauure  W.  B.  per  acre,  coDtainiDg  173  lbs.  nitrogen,  230  Iba.  phosphoric  acid, 
313  lbs.  potash. 

Yield:   1230  lbs.  long  wrappers  per  acre. 
390    "    short         "  " 

Total     1680    " 

Quality:  —  £urn,  doea  not  bold  fire.  Ask,  wbite,  flakea 
aligbtly.  Vein,  cnrly  and  heavy.  Texture,  medinni  grain.  Size, 
too  large.  RipencBB,  ripe.  Color,  medium  to  dark.  Yield,  nn- 
profitable.  Soundness,  mtj  sound.  Taste,  good.  Stem,  very 
heavy.     Remarks,  Dot  desirable. 

Lot  V. 
Fertilisers:  501  lbs.  lime,   501   lbs.   Uapes  Starter,  2601  lbs.  Uapes  Tobaooo 
Ifaaure,  special,  per  acre,  containing  170  Iba.  nitrogen,  205  lbs.  phosphoric  aoid, 
418  lbs.  potash. 


ToUl  U75    " 

Quality: — Bum,  slow,  holds  fire  fairly  well.  Ath,  white. 
Vein,  ourly.  Texture,  tbick  and  oily,  medium  grain.  Size,  too 
large.  Ripeness,  r\^.  (7o/or,  medium  to  dark.  Jte^ii,  unprofit- 
able. SoundntsB,  very  sound.  Taste,  fair.  Stem,  coai-se.  Re- 
marks, not  desirable. 


Fertilizers:  501  lbs.  lime,  501  lbs.  Mapes  Starter,  2601  lbs.  Mapos  TobBcoo 
Uanure,  apcclal,  per  acre,  containing  116  Itjs.  nitrogen,  22T  lbs.  phasphoric  add, 
364  lbs.  potash. 


Quality: — Bum,  alow,  holds  fire  fairly  well.  Ash,  clear  gray 
and  solid.  Vein,  somewhat  prominent.  Texture,  medium,  close 
grain.     Size,  medium.     Ripeness,  inclined  to  be  unripe.     Color, 
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greenish  csBt,  ruoniDg  to  mottled  and  medium  colors.  Yield, 
profitable.  Sou7i4neM,  sound.  Taite,  bitter.  Stem,  medium. 
Remarks,  not  desirable. 


Fertilizers  :   60S0  lbs.  of  L.  SanderBon'o  Formula  B  per  acre,  couUiDiag  34S 
lbs.  nitrogen,  581  Ibe.  ptosphoric  acid,  643  lbs.  poUsb. 


Quality : — Sum,  slow  burning,  does  not  hold  fire  well,  coala. 
Ash,  a  very  dirty  gray.  Vein,  small,  perfect.  Texture,  medium, 
open  grvD.  Size,  medium  and  desirable.  Ripeness,  ripe.  Color, 
medium  and  mottled.  Yield,  profitable.  Soundness,  sound. 
Taste,  somewhat  bitter.  Stem,  medium.  Remarks,  undesirable 
lot. 

The  lots  in  order  of  their  value  as  wrappers,  taking  all  points 
into  Gonsid^ation,  were  arranged  by  the  judges  as  follows,  the 
most  valuable  coming  first,  io  the  table,  and  the  least  valuable 
last 

0{be8t),       C,        D,        G,        H,        K,        N,        F, 


V  (poorest). 


Discussion  of  the  Quality  op  the  CaoPa, 
It  is  designed  to  repeat  the  experiments  with  fertilizers  here 
referred  to,  and  fully  described  in  the  Report  of  last  year,  for  a 
period  of  at  least  five  years.  By  this  means  the  efiects  of  differ- 
ences of  season  may  be  noted,  the  cumulative  effect  of  the  diSer- 
eut  fertilizers  may  be  studied,  and  misapprehensions  corrected 
which  might  arise  in  the  deductions  from  the  results  obtained  in 
any  single  year.  It  is  well  therefore  to  use  caution  in  interpret- 
ing these  first  results  which  may  be  considerably  modified  by 
enbsequeiit  experimeots  in  years  less  favorable  to  the  growth  of 
the  crop. 
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It  will  be.  noticed  that  there  are  only  four  or  five  lots  of  tobacco 
wbiob  are  perfectly  satisfactory  ae  regards  their  burning  qnality. 
The  defect  in  some  cases  is  very  slight,  and  not  enough  to  seri- 
ously lower  the  market  values.  It  is  also  noted  by  the  judges 
that  alt  the  tobacco  bas  a  very  slight  abnormal  feeling  in  the 
hand,  best  described  perhaps,  as  a  rawness,  or  want  of  finish. 
The  defect  in  burning  quality,  or  slight  tendency  to  coal,  com- 
mon to  nearly  all  the  lots,  as  well  as  the  rawness,  are  attributed 
to  the  fact  that  the  crop  was  raised  on  new  ground  which  had 
not  been  planted  to  tobacco  for  many  years,  nor  even  been  under 
good  cultivation  for  a  long  time.  It  may  be  expected  tbat  in 
subsequent  crops  these  defects  will  disappear. 

COMPARIEON  OF  THB  CrOFH,  BEFORE  AND  AFTER  FeRUENTATION. 

In  our  report  on  the  nnfermented  crops,  it  was  said :  "  It  must 
be  distinctly  understood  tbat  this  judgment  is  given  on  the 
appearance  of  the  nnfermented  leaves,  and  it  is  expressly  stated 
by  the  experts  to  be  in  no  sense  a  final  judgment  on  the  quality 
of  the  crop. 

The  relative  value  of  the  tobacco  from  the  several  plots  is 
liable  to  very  great  changes  during  the  fermentation  which  do 
one  can  appreciate  or  estimate  from  an  examination  of  the 
tobacco  before  it  has  been  cased  and  fermented." 

The  comparison  of  the  judgmentB  of  the  quality  of  the  different 
lots  before  and  after  fermentation,  will  illustrate  the  truth  of  this 
statement. 

Of  the  seven  lots  of  unfermented  leaves  named  as  best  before 
fermentation,  five  are  among  the  seven  best  after  fermentation, 
but  lot  A,  which  ranked  first  before  fermentation,  ranks  tenth 
now,  and  lot  I,  tbat  stood  second  then,  is  now  classed  as  nine- 
teenth, among  the  poorest. 

Lot  V,  judged  the  poorest  before  fermentation,  is  judged  the 
same  after  fermentation,  but  the  other  five  lots  which  were 
judged  poorest  then,  are  not  among  the  five  poorest  now.  Lot 
B,  which  ranked  twenty-third  before,  now  ranks  as  twelfth. 

These  illustrations  make  clear  the  wisdom  of  the  plan  adopted 
to  carry  the  tobacco  through  the  fermentation  and  not  to  give  a 
final  judgment  on  its  quality  till  it  came  out  of  the  case. 
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COMPAKATIVB    FlRB-HOLDlNG   CAPACITY. 

The  experts  tested  each  sample  wilb  reference  to  fire-holding 
capacity  in  vaye  usual  in  the  trade.  A  more  elaborate  test  was 
afterwards  made  at  the  Station,  using  10  leaves  (5  short  wrappers 
and  5  long  wrappers),  and  testing  each  leaf  at  6  different  places, 
3  on  each  side  of  the  midrib,  at  the  base,  near  the  center,  and 
□ear  the  tip.  The  average  of  these  60  tests  is  taken  to  represent 
the  fire-holding  capacity  of  the  lot.  The  details  of  the  operation 
are  given  in  the  Report  for  1892,  p^e  17,  and  need  not  here  be 
repeated. 

The  lot  which  held  fire  for  the  shortest  time  is  marked  100,  and 
the  other  lots  aie  marked  so  as  to  represent  numerically  their 
comparative  capacity  for  holding  fire ;  for  example,  of  the  long 
wrappers,  lot  Q  held  fire  for  a  shorter  time  than  any  other ;  lot  A 
held  fire  between  4  and  5  times  as  long,  lot  P  more  than  8  times 
as  long, 

COUPARATtVB    FlBE-HOLDlSO   CAPACITY. 
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The  fire-holdiDg  capacity  is  an  important  element  in  the  valae 
of  the  leaf,  bat  is  not  in  itBolf  a  decisive  qaalit;.  InspeotioD  of 
the  table  shows  that  of  the  12  lots  which  had  the  averafi^e,  or 
more  than  the  average  fire-holding  capacity,  10  were  judged  by 
the  experts  to  be  of  average,  or  above  average  qnality  and  valae 
as  wrappers. 

The  table  also  shows  the  average  number  of  seconds  dnring 
which  tbe  leaves  held  fire  both  before  and  after  fermentation.  It 
appears  that  all  the  lots  without  exception  were  improved  in 
their  fire-holding  capacity  by  fermentation,  though  by  no  means 
in  the  same  dej^ree ;  thus  lot  U,  before  fermentation  held  fire  7 
seconds;  after  fermentation  11  secoods,  a  gain  of  abont  one-half, 
while  lot  M,  before  fermentation  held  fire  the  same  length  of 
time,  7  seconds,  but  after  fennentatiou,  24  seconds,  or  more  than 
3  times  as  long.  The  average  fire-holding  capscity  of  all  the 
lots  before  fermentation  was  9.6  seconds,  after  fermentation  24.4 
seconds. 


EfVECT   of  LaRQEB   QuANTtTlES   OF   NiTROGBN   THAN   ABB    COU- 

HONLY   IT8ED  AND    CoHPABtSON   OP   COTTON    SeED   MeAL 

AND  CaSTOB   PoHACE   AS   FeBTILIZEBS. 

These  two  subjects  are  convenienily  examined  together.  There 
is  little  difference  in  the  yield  of  crops  raised  with  help  of  tbe 
two  fertilizers  when  applied  in  corresponding  quantities.  Lots 
A,  B,  C,  D,  raised  with  cotton  seed  meal  and  cotton  hull  ashes, 
yielded  at  the  rate  of  1207  pounds  of  wrappers  per  acre.  Lots 
IS,  F,  6,  H,  raised  on  castor  pomace  in  equivalent  quantity,  and 
cotton  hnll  ashes,  yielded  1225  pounds  of  wrappers. 

Nor  is  there  any  important  difference  in  the  quality  of  the  four 
crops  r^sed  on  these  two  fertilizers.  The  lots  raised  on  cotton 
seed  meal,  ranked  2nd,  3rd,  10th  and  12th,  while  those  on  castor 
pomace,  ranked  4th,  6th,  8th  and  16tb. 

There  is,  however,  a  difference  in  each  case  in  both  quality  and 
quantity  when  crops  raised  by  use  of  large  quantities  of  meal  or 
pomace  are  compared  to  crops  produced  with  small  applications. 
The  total  yield  of  crop  increased  with  the  increase  of  either  fer- 
tilizer, being  very  decidedly  the  largest,  when  3000  pounds  of 
cotton  seed  meal,  or  iu  equivalent,  4000  pounds  of  pomace  were 
used.    The  yields  of  wrapper  leaves  were  as  follows  : 
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A  (1600  CottOD  Seed  Ue«I),  1120  lbs.  wrappers. 

B{3000      "  "         ).  1130    " 

0  {2500      ■'  ■'         ),  1195    ■' 

D  (3000      "  "         ),  1386    " 

E(l980CaBtor  Pomace),  1110  Iba.  wrappera. 

F(2640  "  ),  1180  "  " 

Q(330O  "  ),  ino  ■'  '■ 

H(4000  "  ),  H40  "  '■ 

This  increaae  has  not  been  attemled  by  loss  of  quality  in  the 
leaf;  on  the  contrary,  the  wrappers  raised  with  tlie  two  larger 
applications  of  meal  or  pomace,  are  judged  by  the  experts  to 
have  a  diHtinctly  butter  quality,  than  those  grown  with  the 
smaller  applications.  The  lota  which  received  the  heavier  appli- 
cations, rank  2nd,  3rd,  4th  and  5th,  those  that  had  lighter  appli- 
cations rank  eth,  10th,  12th  and  16th. 

In  what  respects  the  increased  quantity  of  these  fertilizers  has 
improved  the  qnality  of  the  crops  is  seen  by  an  inspection  of  the 
expert's  report.  There  is  no  perceptible  difference  in  the  burn, 
the  ash  is  perhaps  a  little  firmer,  the  textnre  is  better,  the  colors 
are  lighter,  and  the  etems  smaller. 

The  soil  on  which  the  tobacco  was  raised  was  at  the  outset  in 
low  condition.  It  is  quite  possible  that  after  the  land  has  been 
brought  into  good  heart,  applications  of  these  maximum  quan- 
tities of  cotton  seed  meal  or  of  castor  pomace  continued  year 
after  year  may  have  no  distinctly  favorable  effect  on  either 
quality  or  quantity  of  crop,  or  may  even  prove  injurious. 

Effect  of  AppLicATiosa  of  Nitrate  op  Soda,  at  the  Fibst 
AND  Second  Cultivation. 
The  point  of  this  experiment,  plots  II,  I,  J,  is  to  ascertain  the 
effect  on  the  crop  of  supplying  one-third  of  the  nitrogen  of  a 
heavy  application  (210  pounds),  as  a  top  dressing  in  the  form  of 
nitrate  of  soda  in  one  application  at  the  time  of  the  first  cultiva- 
tion (Plot  I)  or  in  two  applications  at  the  time  of  the  first  and 
second  cultivation  (Plot  J).  This  year  the  effect  has  been  decid- 
edly injurious.  The  burn  was  not  impaired,  but  the  veins  were 
coarse  and  curly,  stem  coarse,  and  colors  uneven  and  mottled. 
The  wrappers  raised  on  4000  pounds  of  castor  pomace  with  cot. 
ton  hull  ashes  (H)  rank  6th.  The  wrappers  raised  on  2640 
pounds  of  castor  pomace,  and  440  ponnda  of  nitrate,  ranked  lOlb 
and  22nd,  that  is  among  the  very  poorest,  though  in  one  case, 
lot  J,  they  weighed  more  than  those  of  lot  H  by  180  pounds. 
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There  was  no  atrikiDg  difference  io  the  efieot  of  nitrate  of  aoda 
whether  used  in  a  single  application  at  the  time  of  first  caltiva- 
tiOD  (J)  or  in  two  applications  at  the  first  and  second  cultivation,  I, 

Tbs  ErvEOTs  OF  Potash  pbom  Vaeioub  Sources. 

The  results  of  these  teats  are  difficult  to  understand,  and  it  is 
unwise  to  try  to  draw  any  definite  conclusions  from  them  till  cor- 
roborated by  those  of  following  years. 

For  example,  the  wrappers  of  M,  raised  on  high  grade  Sul- 
phate, which  is  regarded  as  a  particularly  safe  form  of  potash  for 
tobacco,  were  among  the  very  poorest  of  the  whole  lot,  having  a 
bad  bum,  dirty  gray  ash,  nit;dium  to  dark  coloi-s,  close  grain  and 
bitter  taste.  Yet  the  same  applicatiou  of  high  grade  Sulphate, 
with  the  addition  of  300  pounds  of  lime  (lot  N)  gave  a  somewhat 
smaller  crop  of  wrappers,  of  good  quality,  ranking  Vth  in  the  list. 
Their  burn  was  defective,  and  the  colors  somewhat  mottled,  but 
otherwise  the  wrappers  were  unobjectionable. 

The  double  manure  salt  by  itself  (K),  and  also  with  added 
lime  (L)  gave  a  considerably  larger  crop  than  any  other  form  of 
potash,  and  also  an  excellent  quality  of  wrappers,  somewhat  bet- 
ter indeed  than  the  same  quantity  of  cotton  hull  ashes.  The 
leaves  from  K  and  L  ranked  6th  and  9th  in  quality.  In  this  case 
the  added  lime  had  no  marked  effect  on  the  quality  of  the  crop. 

Carbonate  of  potash,  Lot  O,  yielded  only  a  very  small  crop,  870 
pounds  of  wrappers  per  acre.  The  yield  was  possibly  depressed 
by  the  caustic  action  of  the  (urbonate,  but  the  quality  was  pro- 
nounced by  the  judges  to  be  the  very  best  of  all. 

Nitrate  of  potash.  Lot  P,  yielded  an  extremely  small  crop, 
only  460  pounds  of  wrappers,  and  the  quality  was  below  the 
average.  It  should  be  said,  however,  that  a  tremendous  rain  just 
after  planting  may  have  carried  a  large  part  of  the  nitrogen  of 
this  plot,  which  was  entirely  in  the  form  of  nitrate,  down  out  of 
tbe  reach  of  the  crop,  so  that  the  smalt  yield  and  inferior  quality 
may  be  due  to  deficiency  of  nitrogen,  and  not  to  any  unfavorable 
action  of  the  nitrate.     This  seems  to  be  a  reasonable  explanation. 

Comment  on  the  lota  raised  with  fertilizers  supplied  by  the 
different  fertilizer  manufacturers,  is  reserved  to  await  further 
results.  This  year  the  wrappers  raised  with  these  fertilizers, 
while  above  the  average  yield  of  the  other  plots  have  beeti  as  a 
rule  below  the  average  quality.  It  should  be  remembered  that 
these  tests  are  in  no  aenae  a  competitive  trial  of  various  brands, 
liut  are  in  the  nature  of  experiments  by  the  manufacturers  to  test 
the  value  of  certain  mixtures.  .     ,^.,^.^yl,. 
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EXPERIMENTS   IN    GROWING  TOBACCO  WITH   DIF- 
FERENT FERTILIZERS.     SEASON  OF  1893. 

The  following  experimenta  are  in  continastioii  of  those  began 
last  year  by  this  Station,  in  cooperation  with  the  Connecticut 
Tobacco  Experiment  Co.,  of  Poquonock,  and  described  in  the 
Report  of  this  Station  for  1893,  pages  one  to  twenty-fonr. 

Flan  of  the  Ezpebiuents. 

Fonr  points  regarding  the  effect  of  fertilizers  on  tobacco,  were 

contemplated  in  the  work  of  last  year.    They  were  the  following : 

1.  What  is  the  effect  on  qaantily  and  qaality  of  leaf  of  larger 
applications  of  cottoc  seed  meal  than  are  commonly  osed  as  a 
fertilizer?     (Plots  A,  C,  D.) 

2.  What  is  the  comparative  effect  on  quantity  and  quality  of 
leaf,  of  applications  of  castor  pomace  containing  the  same 
amounts  of  nitrogen  as  the  cotton  seed  meal  nsed  in  the  experi- 
ments Dnder  1  ?     (Plots  E,  G,  H,  compared  with  A,  C,  D.) 

3.  If  a  heavy  application  of  nitrogen  in  the  form  of  castor 
pomace  proves  injurions  to  the  leaf,  can  the  injury  be  lessened  or 
prevented  if  half  of  this  quantity  of  nitrogen  is  supplied  by  cas- 
tor pomace  and  the  other  half  by  nitrate  of  soda  ?  (Plots  I,  J, 
compared  with  A,  E.) 

4.  What  are  the  comparative  effects  on  quantity  and  qaality 
of  leaf,  of  applications  of  equal  quantities  of  potash  (K,0}  in  the 
following  forms  :  Cotton  hull  ashes,  high  grade  sulphate  of  pot- 
ash, the  same  with  lime,  double  sulphate  of  potash  and  magnesia, 
the  same  with  lime,  pure  carbonate  of  potash,  and  pure  nitrate  of 
potash  ?     (Plots  K,  L,  M,  N,  O,*  compared  with  A.) 

Early  In  1893  the  Tobacco  Experiment  Co.  piircfaased  addi- 
tional land  and  extended  the  scope  of  the  experiments  to  cover 
the  following  points: 

5.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  appli- 
cations of  linseed  meal  containing  the  same  quantity  of  nitrogen 
as  the  cotton  seed  meal  and  castor  pomace  used  in  the  other 
experiments  ?  (Plot  B,  compared  with  Plots  A  and  E.  Notice 
also  F  and  CC.) 

*  The  comparison  of  nilrate  of  potaab  waa  discoDtiDued  this  year  on  account  of 
tha  verf  aaall  jield  and  amall  per  ceat.  of  wrappera  obtained  last  year. 
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6.  What  is  the  efiect  on  quaDtity  and  quality  of  leaf,  of  usiog 
less  than  balf  the  qnantity  of  cotton  hnll  ashes  or  aboat  150 
ponDda  of  actual  potash  to  the  acre,  instead  of  340  poands  as  in 
the  other  ezperimenls?     (Compare  F  and  B.) 

1.  What  is  the  effect  on  qnantity  and  quality  of  leaf,  of  using 
fish  as  a  Boarce  of  nitrogen  in  place  of  cotton  seed  meal  or  castor 
pomace  ?  (Compare  Z  and  K  ;  also  notice  T.  The  mixture  on 
plot  T  was  put  in  at  the  last  moment  to  fill  a  vacancy  made  by 
the  withdrawal  from  the  experiment,  of  a  manufacturer.) 

8.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  using 
stable  manure  as  a  fertilizer  by  itself,  or  with  "  Swift-sure  super- 
phosphate" as  a  starter?*     (Plot  AA.) 

9.  What  is  the  effect  on  qnantity  and  quality  of  leaf,  of  using 
tobacco  stems'  with  castor  pomace,  both  together  and  also  with 
some  superphoaphate  added  as  a  starter?     (Plot  BB.) 

Also  under  4,  unleached  Canada  ashes  (Plot  Y),  and  a  new 
potash  salt,  the  double  carbooate  of  potash  and  magnesia 
(Plot  P),  which  was  described  in  the  Report  for  18D2,  page  34, 
are  compared  with  the  other  forms  of  potash  (Plots  K,  L,  M,  N, 
O  and  A). 

Od  much  smaller  plots,  containing  about  y^  of  an  acre,  tobacco 
was  grown  with  the  three  fertilizing  ingredients,  nitrogen,  phos- 
phoric acid,  and  potash,  eaofa  by  itself  and  in  the  different 
combinations  possible  with  these  ingredients.     (Plot  DD.) 

The  Expebihbnt  Fibld. 

The  experiments  of  last  year  were  repeated  in  every  case  on 
the  same  plots  as  before. 

The  new  plots,  of  precisely  the  same  shape  and  size,  {^  acre), 
as  those  used  in  1892,  were  in  the  same  field,  and  by  the  side  of 
the  others,  and  were  marked  Y,  Z,  AA,  BB,  CC,  DD.  These 
new  plots  are  on  ground  believed  to  be  like  the  rest  of  the  field 
in  texture  and  qaality,  with  the  exception  that  the  new  land  had 
not  been  cultivated  for  six  years,  and  was  covered  with  a  neg- 
lected growth  of  poverty  grass  and  blackberry  vines.  It  was  in 
the  same  condition  as  the  tobacco  field  of  last  year  before  it  was 
taken  up  for  the  experiments  of  1892. 

"A  "starter"  is  a  soluble  and  quickly  aclinjjt  fertilizer  which  is  pot  in  the 
row  where  the  plants  are  to  be  set,  intended  to  meet  the  immediate  wants  ot  the 
yoang  plants  before  the  broadcast  fertilizer  becomeB  available. 
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Febtilizebs. 
The  stitlks  of  last  year's  tobacco  crops  were  pot  back  od  tbe 
plots  from  which  they  oame,  and  were  ploughed  auder  very  early 
in  the  spring.  The  fertilizers  applied  (1893)  with  the  exception 
of  the  nitrate  of  soda,  cotton  seed  meal,  high  grade  sulphate  of 
potash  and  double  mannTe  salt,  were  all  sampled  and  analyzed 
by  the  Station.  The  raw  materials  contain  the  following  pet^ 
centages  of  nitrogen,  phosphoric  acid  and  potaeh  : 

CoupoeinoH  ahd  Cdbt  of  Febtiueibs  Used. 


Nitrate  of  Sods $52.60 

CoWonSeed  Meal 32.00 

Castor  Pomace IK.OO 

IJDBeedlfesl 37.00* 

Tobacco  Stems U.OO 

Cooper's  Bone 21,00 

Cotton  Hull  Ashes 44.00 

Wood  Ashes 11.00 

High  Grade  Sulpbate 66.00 

Carbonate  of  Potash ITO.OOf 

Doublo   Carbonate   Potash 

and  Usgaesia 39,00^ 

Double  MsDure  Salt 30  00 

Pish 46,00 


The  mixed  fertilizers  supplied  by  certain  manufacturers  were 
also  weighed,  sampled  and  analyzed  by  the  Station  with  the  fol- 
lowing results :  The  samples  of  Baker's  Tobucco  Mannre  and 
AA.  Phosphate  were  lost  by  an  accident,  after  the  fertilizers  had 
besn  aoWD.  They  were  claimed  to  have  the  average  composition 
of  these  brands  and  therefore  the  analyses  of  these  goods  as 
found  in  the  Connecticut  market  the  last  season  are  inserted  in 
the  table. 

*  QivcD  to  the  Slatjon  b;  the  Clevelsnd  Linseed  Oil  Co.  Tor  the  experiment 
f  Bj  the  single  pound.    Tod  rates  lor  an  article  not  chemically  pure,  would  be 

verj  much  lower, 
i  Total  coat  ol  importing  a  one  Ion  lot  from  Staaafurt.     The  quantity  used  in 

the  experiments  was  given  to  the  Station  b;  the  Staaafurt  Potaah  Syndicate. 
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Amjltsss  or  Hubs 

1  FiBTiLizEBs  Used  ik 

TBE  EXPBRIHEHT. 

t 

X 

I 
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•1 

& 
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h 

li 

a 

! 

I 

s 

i 

i 

1 

1 
1 

■ 

StaUonNo 

3M1 

3889 

4031 

403O 

4034 

4033 

4033 

3837 

Plota 

Q- 

Q- 

ii.*aD.v.w. 

U.T.W.    X. 

G.CAA.BB. 

Hfltrogeo  as  nitrates. 

.23 

3.23 

1.26 

.61 

trace 

.66 

"       IB  ammonia 

3.9i 

2.01 

2.4S 

.4& 

3.08 

"       organic  ... 

.41 

.61 

1.67 

3.32 

1.83 

2.0Q 

4.63 

3.33 

Total  nitrogen 

4.40 

:.8e 

6.10 

6.0* 

3.79 

6.17 

4.63 

3.1)9 

5.38 

i?.a2 

9.S0 

6.91 

13.51 

U.07 

1.01 

14.39 

Total  poUsh 

11.70 

3.21 

12.08 

10.86 

3.33 

B.27 

1.47 

4.12 

Chlorloe 

.79 

3.23 

1.B5 

.67 

.15 

.26 

.23 

The  qaaotities  of  obemicaU  for  each  plot  were  accorately 
weighed  by  the  Station  representative,  mixed  thoroughly  under 
his  supervision,  and  bagged  and  labeled  by  him. 

The  bags  were  carried  to  the  several  plots  by  Mr.  DaBon  and 
their  contents  were  sowed  on  the  plots  by  him  or  under  his  oon- 
stant  snperviflioD. 

All  the  fertilizers  were  very  carefully  and  evenly  sown  when 
no  wind  was  blowing.  The  plots  were  immediately  harrowed  by 
Mr.  DuBon,  each  by  itself,  to  avoid  carrying  fertilizer  from  one 
plot  to  the  next.  The  "starters'*  were  applied  later,  in  the 
usual  way.  The  whole  piece  was  then  "  rowed  out,"  the  rows 
running  east  and  west. 

The  following  statement  shows  what  fertilizers  were  put  on 
each  plot,  their  cost  and  the  quantities  of  nitrogen,  phosphoric 
acid  and  potash  contained  in  them,  expressed  in  pounds  per  acre : 

Fertilizers  Appued,  1893, 

Most  of  the  plots  which  were  under  experiment  in  1892 
received  the  same  fertilizers  in  1893  as  in  the  previous  year. 
Where  a  change  was  made  however,  id  1893,  it  is  indicated  by 
italics. 
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rertUlie 

ooit^DI  pound!. 

HllfOgCD. 

T?2ar  >«"">■ 

lOB 

150     '.     342 

■0  Linseed  Mral 

0  Votton  Hull  Ashes 

0  Cooper's  Bone 


'f>  CtiBtor  Pomace 
0  CottoD  Hull  Aahot 
■S  Nitrate  Soda* 


:0  Castor  Pomace  | 

:0  GottoD  Hull  ABheB  I 

6  Ritrate  Soda" 

0  Cotton  Seed  Heal 
0  Double  Uanure  Salt 
■0  Cooper's  Bone 

<0  Cotton  Seed  Meal  I 

0  Double  Manure  Salt 

iQ  Cooper's  Bone  and  300  Lime     | 

<0  Cotton  Seed  Ueal 

0  High  Grade  Sulpbele of  Potaahj 

■0  Cooper's  Bone  i 


•  Applied  between  rt 
\  Applied  between  re 
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FERTIUZEKS  APPLISO. 


,1500 

N        620 


ISOO 

'1740 


CottoD  Seed  Ueal  ' 

High  Qrade  Sulpbete  at  Potash 
Cooper's  Booe  and  300  Lii 

0  Cotton  Seed  Meal 
0  Carbonate  or  Potaab 
4  Cooper's  Boae 

Cotbin  Seed  Meat 

DoabU  Cai-bonate  Potash  and 

Magntsia 
Cooper's  Bone 


^""fcl"'  PoiMh. 


2000  Slocl^rridge  Tobaceo  Manure 


a        3000  S 

'*       SOO  s 


0  Dry  Fish 

0  mtraU  0/  Soda 

0  Cooper' t  Bone 


„+      600  4 

"*  ;2J0O 

-p.  1  800  It 

**  1 2000 


X     '2000  Sanderton't  Formula 


'If  bought  in  ton  lota,  not  chemioall; pare  the  o 

f  Applied  IS  B  starter. 

X  These  plota  hare  an  area  of  ^  acre  each. 


t  would  be  considerabl;  k 
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The  following  ploU  were  planted  for  the  first  lime  io  1893  : 


VKRTILIZltBS   APPLIED. 


<    rartllliet  cddUIu  poandi. 


ISOO  Cotton  Soed  Meal 
Y      bS'ia  Unleacbed  Wood  ABhes 
t  ItiO  Cooper's  Bone 

„      130O  DryFiah  .„,. 

^      1220  Double  Manure  Salt  ''^■'' 

!00  Cooper's  Bone 

Stable  Manure  10'I2  cords* 

AA    On  hair  the  plot  Swift  Sure  Super-        

pbosphale  at  rale  of  fiOO  per  acre 

6000  Tobacco  Stems  and  2610  Cutor 
Pomace 
BB    On  half  the  plot  Swift  Sure   Su-      84,8< 
perpLoBpbalo  at  rate  of   GOO   per 

CC    jPinney's  FormuUt 

DDl  No  fertiliser  or  any  kind  

DD2   1520  Caator  Pomace 

BD3  :1440  Cooper's  Bone  

DD4 

t5'i0  CaBlor  Pomace 
DDS  IT60  Double  Carbonate  Potash  and 
Magnet 

11440  Cooper's  Bone 
BDS  :i7S0  Double  Carbonate  Potash  and 
Magnesia 

,1S20  Castor  Pomace 


DD  8  -So  fertilizer  of  an;  kind 


ontaia  111  lbs.  nitrogen,  11  lbs.  phosphoric  add  and  149  Ibe. 
potash, 
f  The  nitrogen  of  this  formula  is  cbieft;  in  the  form  of  linseed  meal. 
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TuE  Flantb  and  tub  Pi^ntino. 
Tbe  plants  were  of  the  eo-oalled  "  Havana  seed "  from  seed 
grown  by  Mr.  DuBod.  The  rows  were  3|  feet  apart,  eight  rows 
in  a  plot,  and  the  planta  were  accurately  set  17  inches  apart, 
making  about  8,700  to  tbe  aore.  The  plants  were  set  out  by  Mr. 
DnBon  and  his  men  on  June  8tb. 

XOTES   DDBINQ  THE   GrOWINQ   SbABON. 


Following  is  Mr.  DnBon's  record,  kept  during  the  time  that 
the  crop  was  growing. 

June  8th  :  Plaoted  the  whole  piece  to-day. 

June  S5th :  Up  to  this  date  about  4,000  plants  bad  to  be  reset 
on  acooDDt  of  injury  from  cut-worms. 

July  3d :  H  and  D  have  a  very  uneven  stand,  on  account  of 
the  ravages  of  worms  and  the  dry  weather.  The  plants  on  R 
and  S  are  also  very  uneven,  R  more  so  than  S.  The  season  has 
thus  far  been  very  dry.  The  stand  on  TJ,  V,  and  W  is  very 
uneven ;  U  is  the  best  of  tbe  three.  V  and  W  are  the  poorest 
plots  in  appearance  on  the  whole  field  on  account  of  the  attacks 
of  worms,  and  the  dry  weather.  Plots  AA,  BB,  CC  and  Z  have 
tbe  most  even  stand,  these  plots  having  been  treated  with  Paris 
green  the  day  after  planting.  It  was  feared  that  tliese  new  plots 
wonld  be  more  subject  to  the  attacks  of  worms  than  tbe  others 
because  they  were  on  new  ground  ;  so  Paris  green  was  applied 
to  the  new  plots  and  not  to  the  others.  All  the  other  plots  on 
the  field  look  abo&t  equal. 

On  this  day,  32  pounds  of  nitrate  of  soda  were  applied  to  plot 
J,  and  half  that  quantity  to  plot  I, 

July  10th  :  The  effect  of  the  nitrate  of  soda  was  favorable  to 
tbe  strong  plants,  but  a  few  of  the  re-set  planU,  that  were  small, 
were  checked  in  their  growth  and  some  of  them  died.  I  believe 
it  is  best  to  use  nitrate  of  soda  after  the  plants  are  a  foot  high  to 
get  the  best  resulu.  Plots  A,  E,  I,  J.  T,  O,  CC,  Q,  T,  AA  and 
BB  are  the  most  uniform  and  most  forward.  Plots  R,  S,  U,  V 
and  W  are  the  most  uneven.  The  rest  of  the  field  looks  about 
alike.  Tbe  plants  on  the  half  of  tbe  plots  AA  and  BB,  where 
swift-sure  superphosphate  was  applied  are  about  one-third  larger 
than  on  tbe  other  half. 

Joly  19th  :  W,  very  uneven,  poorest  of  all,  V  next,  U  up  to 
the  average  of  the  field.     B  looks  sick  and  poor,  G  up  to  the 
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average  o(  the  field,  much  better  than  B.  Plots  0,  P,  Q  and  Z 
above  the  average  on  the  old  part  of  the  field.  H  and  I>  are 
qnite  alike,  and  uneven.  <t,  C,  F  and  B  are  good,  CC  good  and 
the  Btand  very  even.  BE  good,  very  even  and  best  od  the  half 
where  awift-anre  starter  was  applied.  AA  good  and  very  even 
and  the  half  where  swift-snre  starter  was  applied  is  the  beat  ol 
all  the  field.  Plots  I  and  J,  improved  only  a  very  little  by  the 
applioatioD  of  nitrate  of  soda.  DDl  is  of  a  pale  green  oolor,  and 
the  smallest  of  all.  The  other  seven  are  about  alike,  and  nearly 
ae  large  as  the  rest  of  the  field,  bat  a  paler  green. 

July  26th:  IG  pounds  of  nitrate  of  soda,  applied  to  plot  I. 
Plots  A,  E,  I,  J,  T,  very  good,  although  the  weather  is  very  dry ; 
also-N,  M,  K,  L,  O,  P,  Q,  Z ;  very  little  difierenne  in  these  plots. 
H,  D,  C  and  G  look  somewhat  better.  CC,  Z  and  T,  are  above 
the  average  for  evenness.  Commenoed  topping  to-day.  BB  and 
AA  are  nearly  all  topped  on  the  half  where  ewift-sure  starter  was 
applied,  being  ahead  of  all  the  rest  of  the  field.  U,  V,  and  W 
are  behind  all  the  rest. 

August  16th  :  Finished  topping.  Of  the  plots  U,  V  and  W, 
U  is  the  best  and  W  the  poorest. 

August  19th  and  20th:  A  very  light  rain  has  come  at  last  and 
continued  until  the  20th  in  the  aftemooD  and  has  wet  the  ground 
three  inches  down.  This  is  more  rain  than  we  have  bad  at  any 
one  time  since  the  8tb  of  Jane  when  the  plants  were  set.  The 
tobacco  has  been  pinched  throngb  all  the  growing  season  until 
now. 

August  24th ;  A  driving  storm  has  broken  the  tobacco  some- 
what, but  the  heavy  rain  has  improved  it  very  much.  Plot  AA 
was  affected  most  by  the  dry  weather,  and  plot  CC,  next.  All 
the  lest  of  the  field  has  stood  the  drought  well. 

Angust  28th  :  PlanU  on  T,  U  and  X  are  the  largest  at  this 
date,  and  on  the  rest  of  the  field  are  quite  even  in  size.  The 
larger  part  of  the  tobacco  is  ripe  now  but  must  stand  another 
week,  on  acconnt  of  the  re-set  plants  which  are  growing.  There 
is  a  marked  difference  between  T  and  Z  in  favor  of  T,  as  it  looks 
in  the  field.  T  is  fresh  and  growing,  while  Z  is  about  ripe  and 
not  BO  large. 

August  30th  :  Commenced  harvesting  to-day. 

September  1st:  Finished  the  harvesting.  The  weather  has 
been  clear,  or  slightly  overcast^  and  the  crop  was  secured  in  good 
shape. 
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Notes  os  Tbuferaturb  and   Rainfall,  Season  of  1893, 

1603  was  the  coldest  year  since  1886,  though  June,  Augaet 
and  September  were  not  colder  than  usual. 

For  the  tobacco-growing  months  the  average,  maximam  and 
miaimnm  temperatnree  were  as  follows : 


June _ 61.B      93      *8 

July 69.8       89       49 

Aogast G9.T       88       45 

The  normal  rain&ll  in  Windsor  is  45.60  iuchee.  In  1603  it 
was  onlj  41.42  inches  or  4,16  iaohes  below  normal.  All  the 
summer  months  were  much  drier  than  usual. 

The  r»nfall  was  1.75  inohes  in  June,  1.68  in  July  and  2.74  in 
August,  the  larger  part  of  the  August  fall  being  in  the  latter 
part  of  the  month,  when  there  were  two  very  violent  wind  and 
rain  storms  within  a  single  week.  This  rain  was  a  great  help  to 
the  crop,  but  the  leaves  were  very  badly  torn  and  beaten  down 
by  the  wind  in  some  places. 

The  average  temperature  and  the  total  rainfall  is  given  by 
weeks  in  the  following  statement  The  figures  are  kindly  fur- 
nished by  Mr.  Harry  Moore  of  Windsor. 

Fractions  of  a  degree  have  been  omitted  in  the  statement  of 
t«mperatDre. 


Week  ending  June  3.. 


lUlnlkll.      TempeTMun 
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Habvb&ting,  Curing,  Stbipping  and  Sorting. 

On  the  30th  of  Augast  and  1st  of  September  all  the  tobacoo 
was  harvested.  Each  lath  on  which  stalks  were  strung  was 
marked  with  the  letter  denoting  the  plot  and  the  whole  number 
of  lathe  for  each  plot  was  counted. 

The  latbs  were  so  hung  is  the  bare  that  an  eqnal  portion  of  the 
tobacco  from  each  plot  was  hung  in  the  pnrline  bent  and  in  each 
of  the  other  lower  bents. 

The  crop  cured  without  any  appearance  of  pole-burn  and  hung 
in  the  barn  till  December  25th,  wlien  it  was  taken  down  aod 
carted  to  Mr.  DuBon's  barn  where  it  lay  in  the  basement  till 
January  2d,  1894.  On  the  second  and  third  of  January  it  was 
takeo  from  the  laths  and  stripped  from  the  stalks,  bundled  and 
weighed. 

Each  lath  was  examined  to  prevent  possible  mixture  of  crops 
from  different  plots  and  the  laths  from  each  plot  were  in  every 
case  counted.  The  numbers  agreed  exactly  with  those  of  the 
counting  at  harvest  time. 

Sorting  was  begun  by  Mr.  DuBon  on  the  5th  of  January  and 
finished  on  the  12th.  All  the  weighings  during  the  sorting  were 
made  by  the  Station  representative. 

As  the  crop  was  sorted  samples  were  carefully  drawn  from 
each  lot  of  long  and  short  wrappers.  Each  sample  contained 
twelve  "hands,"  (15  to  20  leaves  in  each  "hand").  Four 
"  bands "  were  tied  together  by  the  butts  and  a  tag  was 
attached  bearing  a  number  which  designated  the  plot. 

These  samples,  e&ch  consisting  of  three  bunches,  four  hands  iu 
each  bunch,  were  taken  to  the  warehouse  of  Mr.  L.  B.  Haas,  of 
Hartlord,  where  they  were  cased  for  fermentation,  the  case  being 
lined  with  top  leaves  and  seconds  from  the  same  crop. 

The  lemainder  of  the  crop  was  sold. 

No  attempt  was  made  to  judge  of  the  quality  of  the  wrap- 
pers before  they  were  fermented  as  the  experience  of  last  year 
showed  that  such  a  judgment  was  likely  to  be  reversed  by  an 
examination  of  the  crops  after  fermentation. 

The  results  of  the  sorting  and  of  some  preliminary  examina- 
tions of  the  quality  of  the  tobacco  are  here  given  together,  fol- 
lowed by  discussion  of  the  results. 

The  following  table  gives  the  results  of  the  sorting.  The 
weights  are  in  pounds.     For  those  unfamiliar  with  the  details  of 
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sorting  leaf-tobaooo,  it  may  be  B^d  that  the  "seooDds"  are  the 
lower  leaves  od  the  stalk,  smaller  than  those  of  either  of  the 
other  grades,  over-ripe  and  nnfit  for  wrappers.  The  "  loDg  wrap- 
pers" and  "  short  wrappers "  are  the  most  valuable  part  of  the 
crop,  the  latter  being  smaller  and  lighter,  and  often  cutting  to 
greater  advantage  than  "long  wrappers."  The  "top  leavra" 
are  often  as  lai^e  as  the  long  wrappers,  but  heavier,  darker  in 
color  and  unripe. 
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Per  osnt  or  thb  Four  Diffbreht  Grades. 
FoLE-CuRBD  Crop  op  1893. 


It  sorted  on  acoount  of  its  infenor  value. 


COMFAKATIVE    FlEB-HOLDlNQ   CAPACITY. 

PoLS-CuKBD  Chop  of  1893. 

The  method  of  determiniag  fire-holding  capacity  ia  fully  de- 
Bcribed  in  the  Report  of  this  Station  for  1802,  paf;e  17. 

The  lot  which  held  fire  for  the  shorteet  time  ia  marked  100  Id 
the  table  and  the  others  are  marked  higher  and  according  to  their 
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relative  fire^holding  capacity.  Thus  lot  Z  is  marked  100  as  it 
had  a  tower  6re-holding  capacity  than  any  other.  Lot  F,  long 
WTSppera,  marked  180  held  fire  1.8  timeB  aa  long  as  Z. 

CnlcnlaMd  from  Uia 
Long  Wnppan.  SbonWnppcn.  lieu  ofboib. 


Nuveu  OF  Pou.CoREi>  Lbaveb  to  tbb  Found. 
Obop  of  1693. 
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Discussion  op  the  Results. 
Net  Weight  of  th£  Sorted  Cbopb,  1803. 

In  1892  there  wae  harvested  from  23  plots,  of  ^  acre  each, 
2122  pounds  of  sorted  tobacco,  or  at  the  rate  of  1846  poanda  per 
acre. 

Id  18&3  there  was  harvested  from  28  plots,  21A3  pounds,  or  al 
the  rate  of  1559  pounds  per  acre.  This  is  64^  per  cent,  of  the 
crop  of  1892.  The  crop  of  1892  contaioed  66.7  per  cent  of  wrap- 
pers.   The  crop  of  1893  contains  only  48.S  per  cent. 

The  reduced  yield  in  1893  was  caused  in  small  part  by  the  rav- 
ines of  out-worms,  just  after  setting,  which  made  the  crop 
uneven,  but  was  mainly  due  to  the  severe  drought  that  pre- 
vailed through  most  of  the  growing  season.  The  tobacco  which 
was  planted  on  plots  Y,  Z,  AA,  BB,  CC,  and  DD,  that  had  not 
been  nndev  cultivation  for  ten  years,  sudei'ed  more  severely  from 
drought  than  the  crops  on  plots  which  had  been  under  caltiva- 
tion  for  a  year. 

On  a  single  plot,  IT,  the  crop  weighed  at  the  rate  of  over  2000 
pounds  per  acre,  2080  pounds,  with  1225  pounds  of  wrappers. 
On  plot  Q  the  yield  was  1910  pounds,  with  lOSO  pounds  of 
wrappers.  These  two  plots  bore  more  than  any  others  in  both 
years. 
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Plot  T  Tollowed  oext  with  1865  pouods,  and  plots  J,  E,  N  and 
S  all  yielded  between  1700  and  1760  pounds  per  acre. 

GoUon-Seed  MetU  and  Castor  Pomace.  The  three  plots  on 
which  cotton  seed  meal  was  nsed  with  cotton  hull  ashes  alooe 
averaj^ed  1613  pounds  of  sorted  tobacco  per  acre,  those  on  which 
oorresponding  quantities  of  castor  pomace  were  used  with  ashes 
alone,  averaged  1620  pounds.  In  1802  there  was  nearly  the  same 
difference  of  yield  between  these  two  sets  of  plots. 

In  1692,  however,  the  quantity  of  wrappers  per  acre  from  the 
plots  that  received  castor  pomace  was  only  17  pounds  greater 
than  the  quantity  from  the  corresponding  plots  where  ootton- 
seed  meal  was  used.  But  io  1803  97  pounds  more  of  wrappers 
per  acre  were  raised  on  castor  pomace  than  on  cotton  seed  meal. 

Increasing  the  quantities  of  cotton  seed  meal  increased  the 
weight  of  crop.     With  castor  pomace  the  increase  was  slight. 

Nitrate  of  Soda  with  Cantor  Pomace.  Where  for  an  applica- 
tion of  210  pounds  of  nitrogen  in  castor  pomace  as  on  plot  H, 
was  substituted  half  that  quantity  of  nitrogen  in  pomace  and  the 
other  half  in  nitrate  of  soda,  plots  I  and  J,  the  yield  was  70 
pounds  less  per  acre  when  the  nitrate  was  applied,  half  at  the 
first  and  halt'  at  the  second  cultivation,  plot  I;  but  the  total 
yield  was  increased  by  70  pounds  per  acre  when  the  nitrate  was 
all  put  on  at  the  first  cultivation,  and  the  quantity  of  wrappei-s 
was  increased  by  165  pounds  per  acre.  The  relative  yields  on 
plot  J  as  compared  with  H  are  not  veiy  difterent  from  those  of 
the  previous  year. 

Potaah  Salts.  Of  the  various  potash  salts,  the  double  sulphate 
of  potash  and  magnesia  (plot  K),  produced  the  iai^est  total  crop, 
1743  pounds,  and  the  largest  quantity  of  wrappers,  940  pounds. 

The  high-grade  sulphate  of  potash  nsed  with  lime  (plot  N), 
came  next  in  total  yield,  1710  pounds,  826  pounds  of  wrappers, 
and  the  high-grade  sulphate  used  without  lime  ranked  third, 
1610  pounds,  though  the  quantity  of  wrappers  from  this  plot  was 
smaller  than  from  most  of  the  other  plots  on  which  potash  salts 
were  tested,  650  pounds,  in  1892  plots  M  and  N  also  produced 
more  total  crop  and  more  wrappers  than  any  of  the  potash-test 
plots  except  K,  but  in  that  year  M  yielded  more  than  K. 

AH  of  the  forms  of  potash  which  were  compared  with  cotton- 
hull  ashes  this  year  gave  a  higher  yield  than  the  latter,  except- 
ing the  new  potash  salt,  the  double  carbonate  of  potash  and  mag- 
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The  quantities  of  wrappers,  however,  raised  vith  either  Canada 
aehes,  Y  (new  land),  carbonate  of  potash,  0,  or  high  grade  anl- 
phate  of  potash,  M,  were  smaller  than  the  weight  of  wrappers 
raised  on  cotton-hnll  ashes,  A. 

Linseed  Meal.  A  comparison  of  the  yield  of  plots  B  and  F,  to 
which  linseed  meal  was  applied,  with  plots  A  and  E  which  re- 
ceived equivalent  quantitieB  of  cotton  seed  meal  and  castor  pom- 
ace shows  that  linseed  meal  yielded  fully  as  much  total  crop  and 
wrapper  leaves  as  either  cotton  seed  or  castor  pomace.  Plot  CO 
cannot  be  compared  with  the  others  being  on  Dew  land  which 
evidently  suffered  more  from  drought  than  that  which  had  been 
under  cultivation  longer. 

Snialier  quantity  of  Potaeh.  Plot  B  received,  together  with 
linseed  meal,  340  pounds  of  actual  potash  per  acre  in  form  of  cot- 
ton-hull asbes.  Plot  F  received  the  same  fertilizers  in  1892  as  B, 
but  in  1893  had  only  170  pounds  of  actual  potash  in  form  of  cot- 
ton-hull asbep.  The  total  crop  in  1893  on  F  exceeded  that  on  B 
by  l!iO  pounds  and  the  yield  of  wrappers  by  I3fi  pounds. 

Very  striking  also  is  the  result  on  plot  T  which  received  fish, 
nitrate  of  soda  and  bone  in  1693,  with  no  potanh  at  all.  Only 
two  other  plots  yielded  more  tobacco  than  this  one  and  there 
were  only  four  plots  out  of  the  twenty-nine  which  yielded  more 
wrappers. 

Discussion  of  the  crops  raised  on  the  new  land  is  omitted  be- 
cause the  drought  affected  them  much  more  severely  than  the 
others. 

Discussion  of  the  fire-holding  capacity  and  the  number  of 
leaves  per  pound  may  be  deferred  till  the  crop  has  been  fer- 
mented. 
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SOME   OBSERVATIONS    ON   THE    WORKING   OF  THE 
COOLET   SYSTEM   AND  THE   DE  LAVAL   SEP- 
ARATOR  SYSTEM   IN   COOPERATIVE 
CREAMERIES. 

The  Cooley  system  of  raisiog  and  measuring  cream  is  suffi- 
ciently well  known  in  thiB  State  to  need  no  deecription.  It  may 
be  Bald  by  way  of  explanation  for  the  benefit  of  other  readers 
who  are  nnacquaioted  with  it  that  Ihe  method  consists  in  bring- 
ing milk  warm  from  the  cows  into  cans  8^  inches  in  diameter  and 
19  inches  deep,  holding  18  quarts  and  provided  with  a  cover 
loosely  fitting  which  allows  free  circulation  of  air  but  preventB 
any  water  from  coming  into  the  can  when  it  is  nearly  filled  with 
milk  and  submerged  in  water.  The  filled  cans  are  submerged  at 
once  in  pure  water  having  a  temperature  of  45  degrees  F.  in  sum- 
mer and  40  in  winter  and  remain  at  abont  the  same  temperature 
from  12  to  24  hours.  Every  can  has  a  strip  of  glass  set  in  near 
the  bottom,  on  which  are  marked  "  spaces,"  each  being  }f  of  an 
inch  in  width.  To  draw  off  the  cream  the  cans  are  lifted  by 
hand  or  by  an  elevator;  the  skimmed  milk  is  run  off  through  a 
stop  cock  at  the  bottom  till  the  lower  limit  of  the  cream  layer 
corresponds  with  zero  on  the  space  scale.  The  number  of 
"spaces"  are  then  read  off  and  recorded  by  the  cream -gatherer 
who  represents  the  creamery,  and  are  credited  on  its  books  to  the 
patron,  who  is  paid  by  the  number  of  "  spaces "  of  cream  fur- 
nished. 

A  "  space  "  is  the  equivalent  of  a  cylinder  8^  incbee  in  diameter 
and  ^  inches  high.  The  cream -gatherer  collects  daily  or  in 
some  cases  four  times  in  the  week  the  cream  trom  all  the  patrons 
and  carries  it  to  the  creamery  to  be  ripened  and  churned. 

The  centrifugal  separator  system  is  more  generally  known. 
Under  this  eystera  the  warm  milk  is  slowly  run  into  a  steel  bowl 
which  is  made  to  revolve  at  high  speed  and  by  centrifugal  force 
the  heavier  part  of  the  milk  is  driven  to  the  circumference  of  the 
bowl  white  the  cream  is  forced  to  its  center  and  by  proper  me- 
chanical contrivance  is  constantly  skimmed  off  an  it  accumulates 
and  runs  in  a  small  stream  into  the  cream -gathering  vessel.     In 
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the  same  way  the  skira-miik  in  taken  oft  nearer  the  ciroamferenoe 
of  the  bowl  and  in  a  larger  ntream  ratis  to  the  skim-milk  tank. 

When  separator  oream  iB  eold  to  a  creamery  which  rnns 
mainly  on  the  Cooley  cream-gathering  baBiB,  It  is  oanally  paid  for 
by  the  quart,  the  price  depending  on  the  qaantity  of  butter  got 
from  a  quart  of  separator  cream  in  chuming-testB  made  from  time 
to  time  at  the  creamery. 

Most  of  the  creameries  in  this  State  arc  on  the  cream-gathering 
baeis  and  the  cream  is  raised  by  the  Cooley  system.  A  certun 
number  of  patrons  of  creameries  as  well  as  other  dairymen,  how- 
ever, use  and  prefer  the  separator  system. 

In  view  of  the  rapid  increase  in  the  use  of  separators  in  this 
State  and  throughout  the  country  the  following  questions  are  of 
great  importance : 

Is  it  possible  to  ripen  and  churn  mixtures  of  oream  raised  by 
the  two  syBtems  without  greater  loss  of  fat  in  buttermilk,  than 
when  the  two  are  separately  ripened  and  churned,  and  is  the 
quality  of  the  butter  made  from  such  a  mixture  as  good  as  that 
of  butter  made  from  cream  raised  by  either  system,  bnt  ripened 
and  churned  by  itself? 

These  qneslions  were  discussed  at  length  in  the  meeting  of  the 
Dairymen's  Association  at  Hartford  tn  1892,  and  while  there  was 
the  widest  difference  of  opinion,  no  one  coald  offer  a  single  aocn- 
rate  observation  which  had  been  made  on  the  subject. 

Later  in  the  winter  the  Dairymen's  Association,  through  its 
secretary,  Mr.  W.  I.  Bartholomew,  of  Putnam,  asked  the  Station 
to  make  a  study  of  these  <|ue8tions  in  the  interest  of  dairymen 
and  promised  the  cooperation  of  the  Association. 

The  Station  agreed  to  undertake  this  work  and  has  up  to  the 
present  time  made  the  tests  hereinafter  described. 

The  analytical  work  was  done  at  the  Station  laboratory  in  New 
Haven  by  Messrs.  A.  L.  Winton  and  A.  W.  Ogden. 

The  tests  were  made  at  the  Woodstock  Creamery  which  was 
put  at  our  disposal  for  the  purpose  by  the  Board  of  Directors. 

Special  acknowledgment  is  due  to  Mr.  Abel  Child,  and  to  the 
superintendent,  Mr.  Hopkins,  the  butter  maker  at  Woodstock 
Creamery  for  their  cordial  cooperation  in  the  plan  and  for  their 
skill  and  helpfulness  which  did  maofa  to  make  the  experiments  a 
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1.     COMPARISON   OF   THE   CHURNING    OF   COOLET    CREAM, 

SEPARATOR  CREAM  AND  A  MIXTURE  OF  COOLEY 

AND  SEPERATOR  CREAM. 

The  plan  first  proposed  was  to  weigh  a  batch  of  Cooley  cream 
at  the  creamery  as  it  was  put  into  the  churn,  weigh  the  water 
and  salt  added  in  the  butter  making  and  also  the  buttermilk, 
washings  and  butter,  and  from  the  analyses  of  all  these  products 
determine  just  where  each  ingredient  of  the  oream  had  gone. 
The  same  course  was  to  be  followed  with  a  batch  of  Separator 
cream,  and  also  with  a  batch  of  mixed  Cooley  and  Separator 
cream. 

The  Creamery  built  for  business  purposes  wholly,  necessarily 
ofiers  imperfect  facilities  for  experiments  of  this  kind,  and  makes 
the  work  of  collecting  and  weighing  the  cream,  the  buttermilk 
and  washings,  extremely  arduous  while  the  chances  of  mechan- 
ical loss  are  large. 

Id  later  experiments  the  work  was  therefore  limited  to  deter- 
mining the  total  quantity  of  butter-fat  which  was  in  the  oream 
and  the  quantity  which  was  lost  in  buttermilk  and  washings. 

CooLET  Cbeau. 

Od  March  6th  the  observations  were  begun  with  a  lot  of  Cooley 
cream,  which  was  received  at  the  Creamery  at  3.45  p.  m.  Its 
weight  as  received  was  729^  pounds.  Some  of  the  cream  was 
frozen,  and  after  mixing  in  the  ripening  vat,  the  temperature  of 
the  whole  was  40°  F.  It  was  immediately  warmed  so  that  at 
5p.  H.  the  temperature  was  70°.  During  the  night  it  sunk  to 
66°,  but  was  brought  to  70*  in  the  morning  of  March  7tb,  and 
held  there  till  10.30  when  it  was  cooled  for  churning.  At 
1.30  P.K.  the  temperature  was  03%  but  rose  one  degree  during 
the  weighing  as  it  was  transferred  to  the  churn.  The  weight  of 
the  cream  as  put  into  the  churn  was  730^  pounds,  to  which  was 
added  for  rinsing  the  vat,  ef  pounds  of  water.  After  a  few  oscil- 
lations of  the  chum  to  mix  thoroughly,  the  chum  was  stopped 
and  one  pound  and  one  ounce  was  removed  for  laboratory  sam- 
ple, making  the  net  weight  of  the  cream  churned,  738^  pounds. 

The  churning  required  56  minutes  and  the  butter  came  in  fine 
granular  condition.  A  small,  weighed  quantity  of  water  was 
Hsed  to  rinse  down  the  sides  and  cover  of  the  chum  towards  the 
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end  of  the  oburDiDg  and  this  of  conrse  weot  in  with  the  batter- 
milk.  Alter  the  battermilk  was  drained  off,  weighed  and  sam- 
pled, the  batter  in  the  chnrn  was  waehed  with  a  weighed  qnan- 
tity  of  water.  This  waa  then  drawn  off  and  in  the  following 
tabular  statement  is  called  "  first  washings."  A  smaller  weighed 
quantity  of  water  was  next  poured  in  to  float  the  butter  so  that 
it  conld  be  conveniently  removed  from  the  churn.  After  the  bat- 
ter had  all  been  taken  out,  this  water  was  run  off,  weighed  and 
sampled  and  is  called  for  convenience  the  "second  washings." 
On  the  weights  of  the  butter  and  other  milk  products  and  their 
analyses  the  following  calcalations  are  based.  The  analyses  are 
first  given  and  next  the  calcnlations  made  from  them. 

Analtseb  op  tdb  Uoolet  Cbbah  akd  Bv-Products. 

MiDeral  matter, 71  1. 14  .15  .es 

Curd," 3.00  3.ib  .50  .26 

Sugar,  bj  difference, 4.07  G.S3  .61  .25 

Fat,   18.28  .16  .08  .04 

Water, 76,88  90.22  98.66  98.79 

100.00  100.00  100.00  100.00 

*  Throughout  this  paper  "curd  "  denotas  all  the  nitrogenous  matter  of  tlie  milk 
producM,  and  its  per  cent,  is  the  product  of  the  per  ceut.  of  altrogen  multiplied 
by  8.25. 

t  The  mixture  of  730^  pounds  of  cream  and  8|  pounds  of  water. 
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In  this  caae  1.37  pounds  or  1.14  percent,  of  the  total  butter-fat 
was  loBt  in  tfae  bnttermilk  and  waebings;  otberwiee  expressed, 
for  every  100  ponnds  of  finisbed  butter  made,  one  pound  and  two 
and  oae-qaarter  pnnces  of  butter  were  lost  in  the  bntternilt  and 
washings.*  This  is  a  very  much  larger  percentage  of  loss  than 
was  found  in  any  of  our  subsequent  experiments.  There  is  little 
doubt  that  it  is  due  to  the  fact  that  a  portion  of  the  cream  bad 
been  frozen.  From  such  cream  good  cbuming  results  are  not  to 
be  eipected.  The  results  are  introduced  here,  because  they  are 
instructive  in  abowing  what  heavy  tosses  may  arise  from  this 
cause.  At  this  point  the  Station  representative  was  obliged  to 
leave  the  work  on  account  of  serious  illness. 

On  the  2d  of  Uay  the  observations  were  talcen  up  again.  The 
plan  followed  was  the  same  as  before  except  that  the  cream  was 
weighed  but  once  and  at  the  time  when  it  was  received  from  the 
cream  gatherer.  Samples  of  the  uream,  butter,  and  other  pro- 
ducts were  sent  to  the  Station,  preserved  when  neoeesary  by  cor- 
rosive sublimate  or  potassium  bichromate,  and  were  analyzed  in 
duplicate  by  gravimetric  methods. 

CooLET  Cbbah. 
There  was  received  at  the  Creamery  at  9.10  a.  m.,  411^  pounds 
of  Cooley  cream,  having  a  temperature  of  48  degrees.  At 
11  A.  M.  the  temperature  was  raised  to  70°.  From  time  to  time 
the  degree  of  acidity  of  the  cream  was  determined  and  is  ex- 
pressed in  the  following  table  in  per  cent,  of  lactic  acid: 


IjJd,      9.10   A.M. 

IB"  F. 

■'        11.00    ■' 

" 

13.00     " 

72°  F. 

2.00  P.  H. 

70i*  p 

May  3d,    B.30  i.u.  61°  F.  .71 

The  cream  was  cooled  to  62°  F.,  and  churned  in  the  Davia 
Swing  Churn  May  3d,  at  9.&0  a.  h.  The  time  occupied  in 
churning  was  65  minutes.  The  details  of  the  test  are  here  pre- 
sented in  tabular  form. 

■  ReckODiDg  tbat  the  flnUlied  butter  contains  S2  per  cent,  of  butter  Ut. 


DAIRY   GXPEBIHENT8.      LOSSES   IN   BDTTEBHILE. 
AVAViaa  OF  TBB  CooLBT  Cbbim,  Bcttbr  and  BT-PI)OI>DOTB. 


Uiaeral  matter 

Curd 

8ng«r,  by  difference 


3,78 

2.69 

^66 

!l6 

1.03 

3.9S 

3.79 

1.02 

.2^ 

ie.08 

.OS 

.0! 

.06 

82.80 

76.69 

92.81 

98.16 

99.40 

13.10 

100.UO 

100.00 

100.00 

100.00 

100.00 
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It  appears  from  this  balance  sheet  that  in  the  26  weighings 
involved  in  the  experiment  there  is  an  apparent  error  of  18.0S 
ponnds,  or  1.7  per  cent,  of  the  whole  weight. 

There  is  an  apparent  loss  of  water  and  fait  amounting  to  19.14 
pODnda  which  is  doe  to  unavoidable  mechanical  loss  in  handling 
these  large  quantities  of  water  and  washings,  and  to  losses  on  the 
butler  worker  which  on  account  of  its  constmction,  it  was  impos- 
sible to  avoid.  The  quantity  of  sugar  in  the  products  from  the 
churning  is  practically  the  same  as  the  quantity  found  in  the 
cream.  There  appears  a  small  excess  of  both  butter-fat  and  of 
curd  in  the  products  of  the  churning,  amounting  in  the  former  to 
about  three  ounces  and  in  the  latter  to  13  ounces.  This  discrep- 
ancy is  ohiefly  due  to  imperfect  sampling  of  the  butter.  It  is 
extremely  difficult  to  draw  a  sample  of  butter  which  shall  accu- 
rately represent  the  lot  from  which  it  is  drawn.  The  water  in 
the  butter  is  not  evenly  diffused  through  it  but  is  in  drops 
which  yield  to  the  slightest  pressure  and  run  oS  so  that  one  is 
likely  to  get  in  the  sample  a  less  proportion  than  the  whole  mass 
contains.  These  discrepancies,  however,  do  not  affect  the  value 
of  the  observatioDB  for  the  present  purpose.  It  appears  that  of 
the  66.17  pounds  of  butter-fat  which  went  into  the  churn,  .3S 
pounds  or  5.3  ounces  were  lost  in  buttermilk  and  washings. 
This  amounts  to  .5  per  cent,  of  the  total  fat.  Otherwise 
expressed,  for  every  100  pounds  of  butter  made,  6.4  ounces  of 
butter-fat  or  8  ounces  of  butter  were  lost  in  the  buttermilk  and 
washings.* 

Sbparatob  Cbeah. 
A  batch  of  cream  separated  by  the  DeLaval  machine,  repre- 
senting the  milk  from  three  patrons,  was  also  received  at  the 
creamery  on  May  2d.  Its  weight  was  284.4  pounds  and  its  tem- 
perature when  received  was  56°,  or  S°  warmer  than  the  Cooley 
cream.  It  was  also  apparent  that  it  had  not  been  properly  cared 
for  by  the  producers,  because  it  was  quite  sour  when  received  as 
the  following  table  shows.  It  was  weighed  and  brought  into  the 
ripening  vat  at  11.30  a.  U.  The  temperature  and  conrse  of  ripen- 
ing is  shown  in  the  table : 

"Whenever  id  tbia  paper  it  bag  been  desirable  to  calculate  tlie  bull«r  repre- 
sented by  email  quaatitiee  ol  butter-tat,  it  bag  been  done  by  multiplying  the 
weight  ot  butlsr-fat  bv  1.22,  thus  asanmiDg  that  average  butter  conlaina  SI  per 
cent,  of  laL 
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M&j  3d,     5.30 

The  acidity  of  the  cream  vheo  churned  was  precisely  the  same 
BB  that  of  the  Cooley  cream  already  spoken  of.  The  cream  after 
adding  water  to  thin  it,  was  ohnmed  at  a  temperature  of  60°. 
The  churning  required  30  minutes.  The  further  conduct  of  the 
experiment  may  be  learned  from  the  following  table : 


Mineral  n 
Curd 


F  TBE  Separator  Cbeih,  Butter  i> 
creim.       BaMinnllk.      Wutalni*. 


1  Bt-Pboditctb. 

WuHdii.         Bailer. 


a.38 

2.31 

.60 

.23 

.82 

3.19 

3.72 

.69 

.16 

26.08 

.21 

.01 

81.06 

66.99 

93.26 

98.69 

99.30 

13.21 

100.00 

100.00 

100.00 

100.00 

100.00 
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There  is  here  aD  apparent  loss  of  aboDt  6  ponnds  of  vater  and 
salt,  to  be  ezplaioed  as  in  the  former  case.  The  sugar  in  the 
chum  products  tallies  very  nearly  with  that  of  the  cream  which 
was  put  ia.  There  is  an  apparent  gain  of  1.4  pounds  of  onrd,  dae 
to  imperfect  sampling  of  the  butter,  and  a  lose  of  .9  pounds  of  faL 
The  aotnal  loss  of  fat  in  the  battermilk  and  washings  ainounta  to 
.52  pounds;  that  is,  of  the  74.17  pounds  of  butter-fat  which  went 
into  the  cbum,  .52  pound  or  8.3  onnces  were  lost  jn  buttermilk 
and  washings.  This  amounts  to  .7  per  cent,  of  the  total  butter- 
fat.  Or  expressed  otherwise,  for  every  100  pounds  of  butter 
made,  llj  ounces  of  butter  are  lost  in  buttermilk  and  washings. 

MlXBD   COOLST   AND   SeP ABATOR   CbEAH. 

On  May  3d  there  was  weighed  into  the  ripening  vat  as  it  was 
received  from  the  cream  gatherer,  1S9.S  pounds  of  Separator 
cream,  and  225.9  pounds  of  Cooley  cream;  total  356.4  pounds. 
This  was  received  at  noon  and  warmed  at  once  to  70°  F.  The 
following  observations  were  made  on  the  temperature  and 
acidity. 

M»j3d,  12.00  N.  70*  F. 


Ua;  1th,  a.3ti  A 


63° 


.66 


At  T.OO  A.  u.,  May  4th,  ibis  mixed  cream  was  churned  at  a 
temperature  of  61°.  The  churning  required  one  hour  and  15 
minutes.  The  further  details  of  the  experiment  will  appear  in 
the  following  statement : 


Uinerel  Maiter.. 
Curd 

Fat 

Water 


E  HiABD  Cbbau,  BtrrcBR  akd  Bv-PRODUfrrs. 

Crcud.        Bntlinollk.     Wiahinvt.         WublDgl. 
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The  larger  deScit  of  water  in  this  observation  was  due  to  the 
accidental  Iqbb  of  a  part  of  the  second  waahinge,  which,  however, 
involved  no  loss  of  fat.  An  apparent  gain  of  curd  and  loss  of 
mineral  matter  (salt),  due  to  errors,  and  losses  of  experiment,  is 
noted  here  as  in  the  previous  cases.  There  is  also  a  deficiency 
of  1.15  pounds  of  butter-fat  due  to  errors  in  sampling  the  butter. 
The  analyses  of  the  bnttermilk  and  washings  show  that  they  con- 
tained .42  pounds  of  butter-fat,  which  of  course  was  lost  to  the 
creamery.  This  is  .62  per  cent,  of  the  total  butter-fat.  Other- 
wise expressed,  in  making  100  pounds  of  butter,  there  has  been 
lost  \0\  ounces  of  butter. 

Omitting  the  first  test  which  was  made  with  damaged  cream 
and  was  not  carried  to  its  full  conelusiou,  the  results  of  the  three 
tests  may  be  summarized  aa  follows : 

Losses  in  Butterhilk  from  Churning  Mixed  Creau  of 
Cbkaubrt  Patrons. 

For  every  loo  pounds  of  butter  made,  there  is  lost  in  the  butter- 
milk and  washings : 

OUDCH  lloatT 

Cream  raised  bj  the  Coolej  STStem 8  i6  oents. 

Cream  raised  by  the  Separator  system ii  1-2        33      " 

Mixture  of  cream  raised  by  the  two  tystems    10  2-5        at      " 

The  foregoing  tests  were  made  with  large  quantities  of  cream 
ripened  and  churned  in  precisely  the  same  way  aa  all  the  rest  of 
the  cream  which  is  taken  to  the  creamery  and  show  the  losses  of 
butter  in  the  buttermilk  and  washings  which  occurred  in  every 
day  practice  at  this  creamery  with  Oooley  cream,  Separator 
cream  and  mixtures  of  the  two,  at  the  time  these  experiments 
were  undertaken.  They  show  that  there  was  a  money  loss  in  the 
bnttermilk  and  washings  from  Separator  cream  greater  by  seven 
cents  per  100  pounds  of  butter  made,  than  in  the  buttermilk  and 
washings  from  the  Cooley  cream.  The  losses  in  bnttermilk  and 
washings  from  a  mixture  of  Separator  and  Oooley  cream  were  a 
little  less  than  in  those  from  Separator  cream  atone.  It  should 
be  remarked  that  the  Separator  cream  whenever  it  came  under 
observation  of  the  Station  chemist,  was  already  qnite  sour  when 
it  reached  the  creamery,  being  considerably  warmer  than  the 
Cooley  cream.  This  ought  not  to  be  and  it  is  a  fault  not  of  the 
•Butter  at  32  cents  per  pound. 
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ajBtem  bat  ol'  the  patron,  due  to  carelessness.  There  is  no  neoee- 
aity  for  soar  cream  in  May.  Separator  cream  should  be  cooled 
below  50°  as  soon  as  separated  and  kept  in  a  cold,  clean  place 
till  taken  hy  the  oream  gatherer.  The  place  to  ripen  cream  is 
the  creamer;,  not  the  pantry  or  milk  room  of  the  patron,  and  to 
inaare  the  best  quality  of  bntter,  the  wAole  of  the  cream  mnst 
come  sweet  to  the  creamery.  It  has  been  fnlly  demonstrated 
that  the  best  butter  cannot  be  made  from  a  mixture  of  portions 
of  oream  of  different  degrees  of  ripeness,  and  in  this  comparison 
the  Separator  cream  snffers  because  of  this  souring  previous  to  its 
coming  to  the  creamery. 

The  above  tests  are  made  with  cream  from  different  herds. 
The  Cooley  cream  came  from  a  considerable  number  of  herds 
and  was  mixed  by  the  cream  gatherer.  The  Separator  oream 
came  from  three  or  four  ot/ier  herds.  It  is  quite  possible  that  the 
one  lot  of  cream,  represented  on  the  whole,  cows  better  kept  and 
better  fed,  and  cream  better  protected  from  contamination  before 
being  turned  into  the  creamery,  than  the  other.  It  may  also  be 
claimed  that  neither  the  Separator  nor  the  Cooley  system  was  in 
in  all  cases  properly  used  by  the  patrons ;  so  that  the  resnlts  do 
not  show  what  the  two  systems  can  do  at  their  beat. 

These  considerations  made  it  desirable  to  carry  out  still 
another  trial  which  we  were  able  to  do  by  the  courtesy  of  Mr. 
Gardiner  Sumner,  of  Woodstock,  who  placed  the  milk  of  his 
herd  at  our  disposal  for  the  week  beginning  November  6tb. 

This  herd  consists  of  five  grade  Gueraseys,  three  thorough- 
bred and  five  grade  Jerseys,  and  one  grade  Short-horn. 

Their  feed  was  two  quarts  of  bran,  one  of  corn-meal  and  one  of 
gluten  feed  per  day  and  head,  with  hay  in  the  morning  and  a 
feed  of  pumpkins  at  night  The  herd  was  turned  to  pasture  dur- 
ing the  day. 

The  milking  was  begun  punctually  at  six  o'clock  morning  and 
evening.  The  milk  was  always  brought  to  the  milk-room  as  soon 
as  two  pails  were  filled,  was  strained  at  onoe  into  Cooley  cans 
which  were  then  promptly  submerged  in  water  of  from'  40°  to 
44°  F.,  containing  ice  to  keep  the  temperature  down. 

The  milk  stood  ten  hours  daring  the  day  and  eleven  hours  dur- 
ing the  night,  before  skimming. 

The  DeLaval  Separator  was  furnished  for  these  tests  by  the 
DeLaval  Separator  Co.,  of  New  York,  and  it  was  operated  by 
their  agent,  Ur.  F.  J.  Parker. 
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The  cream  wae  weighed  always  by  the  Station  represeDtative 
on  soales  seDsitive  to  one-quarter  of  an  ounce,  and  when  poared 
from  one  veseel  to  another  the  emptied  veEsel  was  carefnlly 
rinsed  with  a  very  little  water  which  was  added  to  the  cream. 

The  general  plan  followed  was  to  set  by  the  (Jooley  system, 
the  milk  of  one  night  and  of  the  following  morning.  The  night's 
milk  was  skimmed  at  5  a.  h.,  the  morning's  milk  at  4.00  to 
4,30  P.  M. 

The  cream  from  these  two  settings  was  immediately  mixed 
and  taken  to  the  creamery. 

From  the  milk  of  the  following  night  and  morning  the  cream 
Was  taken  by  the  BeLaval  Separator,  mixed  and  immediately 
carried  to  the  creamery. 

Each  lot  of  cream,  as  soon  as  it  was  received  there,  was  pnt 
into  deep  cans,  standing  in  a  tank  of  water,  and  kept  as  nearly  as 
possible  at  70°  F.  till  it  was  ripe  and  ready  for  churning. 

The  cliurninf;  was  done  by  hand  in  a  barrel  churn  of  the  so- 
called  "  Surprise  "  pattern. 

All  weights  were  made  by  the  Station  representative.  The 
care  of  the  cream  and  the  churning,  however,  was  entirely  under 
the  management  of  the  butter  maker,  Mi.  Hopkins.  The  butter- 
milk was  carefnlly  weighed  and  analyzed  to  ascertain  directly 
the  loss  of  fat  in  it. 

The  weather  during  the  whole  experiment  was  quite  alike 
from  day  to  day,  being  uniformly  fair  with  sharp  frost  at  night. 
The  details  of  the  experiment  follow.  The  general  result  is  given 
on  pages  162  and  163. 

CooLBT  Crbah. 

The  Cooley  cream  from  night's  milk  of  November  8th,  and 
morning's  milk  of  November  9th  weighed  S8.75  pounds,  and  its 
temperature  was  53°  F.  when  taken  to  the  creamery.  It  con- 
tained 10.08  pounds  of  butler-fat.  It  was  brought  to  70°  imme- 
diately and  kept  there  till  into  the  evening.  During  the  night  it 
cooled  to  64°  but  at  6  a.  m.  on  the  10th  it  was  brought  to  70° 
and  kept  there  through  the  day,  with  occasional  stirring.  At 
night  it  fell  again  to  60°  and  was  again  brought  on  the  morning 
of  the  1 1th  to  70°  and  held  there  till  4.30  y.  u.,  when  it  was  ripe 
enough  to  churn. 

It  requirtd  nearly  forty-six  hours  to  ripen  this  lot. 
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It  VM  cooled  to  S6°  aad  oharoed  at  that  teroperatore.  The 
chamiDg  took  27  minntea  and  the  batter  came  in  fine-granular 
condition. 

Ttie  bnttennilk  weighed  61.87  pounds  and  contained  .030  per 
cent  or  -j^  oanoeB  of  bntterfat. 

From  tlie  obnrning  there  was  made  12  pounds  of  butter. 
Hence  for  every  100  pounds  of  butter  made  there  was  lost  in  the 
buttermilk  S.d  ounces,  the  equivalent  of  7.0  cents. 

Sbpabatob  Cream. 

The  Separator  cream  from  the  night's  milk  of  November  flth 
and  morning's  milk  of  November  lOth  weighed  84.23  pounds, 
contiuned  10.23  pounds  of  butter-fat  and  had  a  temperature  of 
63°  when  received  at  the  creamery.  It  was  kept  at  70°  from 
fi.30  A.  u.  of  the  10th  till  2.30  of  the  Uth,  29  hours  in  all,  except 
that  during  the  night  the  temperature  sank  to  60°.  It  was 
churned  at  a  temperature  of  60°  F.  in  the  barrel  cbum.  Twenty- 
two  minutes  were  required  for  the  churning  and  the  butter  came 
in  excellent  condition,  fine-granular  and  firm. 

The  buttermilk  weighed  37  pounds  and  contained  .086  per 
cent,  or  T^  ounce  of  butter-fsL 

From  the  cbuming  was  made  12.56  pounds  of  butter. 

Hence  for  every  100  pounds  of  butter  made  there  waa  lost  in 
the  buttermilk  4.9  ounces  of  butter;  the  equivalent  of  9.8  cents. 

MiXSD   COOLBT   AND  SbPAB^TOB   CbEAU. 

The  Cooley  cream  from  the  night's  milk  of  November  10th 
and  the  morning  of  November  Hth  was  mixed  tvith  the  Sepa- 
rator cream  from  the  night's  milk  of  November  11th  and  the 
morning's  milk  of  November  12th  and  the  mixture  was  brought 
to  the  creamery. 

The  total  weight  of  cream  was  101.66  pounds  and  contained 
21.02  pounds  of  butter-fat. 

It  was  received  at  the  creamery  at  10  a.  h.  of  the  12th  and 
was  brought  at  once  to  70°  and  held  at  that  temperature,  except 
ae  it  fell  daring  the  night  time,  till  7.80  a.  u.  on  the  14lh  when 
the  cream  was  ripe  for  churning  Time  of  ripening,  46}  hours. 
The  cream  was  cooled  to  fi3°-54°  F.  and  churned  in  the  barrel 
chum.     The  quantity  of  cream,  double  that  used  in  the  other  two 
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tests,  was  a  little  more  than  oonld  be  conveniently  handled  in 
this  ohoTD.  It  wonid  have  been  better  to  make  two  chnroingB  of 
it.  The  butter  came  in  16^  minntes,  but  did  not  aeem  as  fine  aa 
the  previous  lots  nor  was  it  as  distinctly  granular. 

The  buttermilk  weighed  87.19  ponnda-  and  contained  ,09fi  per 
cent,  or  1-^^  ounces  of  butter-fat. 

From  the  chnmiDg  were  made  25^  pounds  of  butter. 

Hence  for  every  100  pounds  of  butter  made  there  was  lost  in 
the  buttermilk  6.3  onnces  of  butter,  the  equivalent  of  12.6  cents. 

The  two  sets  of  observatioos  may  now  be  summarized.  The 
first  set  shows  what  losses  of  butter-fat  in  the  buttermilk  and 
washings  are  to  ^e  expected  in  general  creamery  practice  when 
Cooley  cream  and  Separator  cream  are  ripened  and  chnmed,  each 
by  itself,  and  when  the  two  kinds  of  creara  are  mixed  before 
ripening  and  are  churned  together.  The  Separator  cream  in 
these  experiments  was  quite  sour  when  it  reached  the  creamery, 
showing  that  it  had  not  been  properly  cared  for  by  the  patrons. 

The  second  set  of  observations  shows  the  losses  of  butter-fat  in 
buttermilk  and  washings  when  cream  property  raised  and  han- 
dled from  one  and  the  same  herd,  is  used  for  the  comparison  of 
the  Cooley  and  Separator  systems  and  for  the  chorning  of  a  mix- 
ture of  the  two. 

Loaies  of  Fat  in  Buttermilk. 

For  eveiT  loo  pounds  of  butter  made  there  is  lost  in  the  butter* 
milk  and  washings: 

Unncei  MonaT 

Coolej  sjstem,  mixed  cream  of  different  herds      8  i6  cents. 

Coolej  system,  cream  of  single  herd  properly 
handled 3 1-3  7.0    " 

Separator  system,  mixed  cream  of  different 
herds II 1-3  33    " 

Separator  system,  creara  of  single  herd  prop- 
erly handled 49-io  9-8    " 

Mixed  Cooley  and  Separator  system,  cream 
of  different  herds 10.4  3t    " 

Mixed  Cooley  aod  Separator  system,  cream 
of  one  herd 63-10         13.6    " 

The  general  results  are  as  follows: 

First :  There  was  in  every  case,  a  larger  loss  Of  butter  in  the 
buttermilk  ttojo  Separator  cream  than  from  Cooley  cream. 
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Second :  In  one  cate  this  increased  loss  bj  the  Separator  system 
uuonated  to  7  cents  for  ever;  100  pounds  of  butter  made;  in  the 
other  case  to  3  cents,  less  than  half  as  much. 

Third:  It  is  fair  to  suppose  that  the  losses  in  bottermilk  conld 
be  reduced  one-half,  at  least,  if  the  milk  and  cream  were  properly 
handled  bj  the  patrons. 

Fourth ;  The  loss  of  butter  in  the  buttenuilk,  from  a  churaios  of 
mixed  Cooley  and  Separator  cream,  is  not  very  different  A-om  the 
loss  in  a  churning  of  Separator  cream  by  itself. 

The  qaality  of  the  butter  made  by  the  two  syBtema  will  b* 
spoken  of  further  on. 

The  losses  of  fat  in  the  bnttermilk  are  not  by  any  means  the 
only  ones  in  the  creamery,  nor  are  they  always  the  largest  loBses. 
Experiment  has  sbown  that  there  is  often  a  considerable  mechan- 
ical loss  due  partly  to  oarelessness  in  draining  the  oream-carriera 
as  well  as  to  the  sticking  of  cream  and  batter  to  the  utensils  dur- 
ing ripening,  ofaurning  and  butter- working. 

To  reduce  the  mechanical  loss  of  cream  as  much  as  possible, 
tbe  Separator  should  be  set  to  deliver  the  cream  as  thin  as  the 
cream  from  deep-setting  systems. 


2.    COMPARISON   OF  THE  RELATIVE  EFFICIENCY   OF  THE 

DeLAVAL  SEPARATOR  AND  THE  COOLEY  SYSTEM 

FOR   SEPAJtATING  CREAM. 

In  connection  with  the  work  above  described,  the  opportunity 
was  taken  to  teat  the  efficiency  of  these  two  syeteros  side  by  side 
OD  milk  of  the  same  herd  and  of  nearly  the  same  composition. 

The  details  of  the  tests  will  be  given  first  for  the  benefit  of  any 
who  wish  to  make  a  critical  examination  of  them  and  the  final 
resalts  will  be  concisely  stated  in  conclusion  for  the  general 
reader. 

The  first  tests  were  made  during  the  week  beginning  Monday, 
May  22,  on  the  farm  of  Mr,  Sumner,  already  referred  to.  Four- 
teen of  the  oows  were  the  same  described  on  page  1S8.  They 
were  all  old  in  milk,  moat  of  them  having  calved  in  Septem- 
ber and  October,  1892.  Eighteen  cows  were  being  milked. 
They  were  at  pasture  but  were  fed  com  meal  and  shorts.  The  cows 
are  kept  with  very  exceptional  neatness.  Tbe  stables  are  very 
clean  and  tbe  cows,  bags  and  teats  are  washed  ofi  every  morning 
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before  milking.  The  same  DeatneB§  aod  oare  oharaoterize  the  h&Dd- 
liDg  of  the  milk  and  oream.  The  milk  in  all  the  following  ezperi- 
ments  and  in  accordance  with  Mr.  Sumner's  nsnal  prootioe  is 
brought  as  soon  as  two  pails  are  ready  from  the  stable  to  the 
milk  room  whioh  is  near  by,  strained  into  Cooley  cans  which  are 
immediately  submerged  in  the  tank,  io  water  having  a  temperature 
of  from  40°  to  44°.  The  times  of  milking  and  of  skimming  given 
in  the  last  experiments  were  here  observed,  and  the  cream  was 
cared  for  in  the  same  way, 

EZFERIMBNTB   OP   MaT   22d  TO   Mat    36TH. 

May  2Sd,  evening.  Cooley  system.  Temperature  of  water  in 
which  the  milk  was  submerged,  42° ;  temperature  at  skimming 
time,  48°. 

May  23d,  morning.  Cooley  system.  Temperature  of  water, 
45°.  Ice  was  immediately  added  to  reduce  temperature  to  42°. 
Temperature  at  skimming  time,  47*. 

May  2Sd,  evening.  DeLaval  separator  (Baby,  No.  2),  opera- 
ted by  Mr.  Lindermann.  It  was  run  with  about  48  revolutions 
of  the  crank  per  minute.  After  the  milk  was  ran  throngh,  a 
quart  or  two  of  skim  milk  was  nsed  to  free  the  bowl  of  the  Sep- 
arator from  oream. 

May  24th,  morning.     DeLaval  separator. 

May  24th,  evening.  Cooley  system.  Temperature  of  water, 
43°.     Temperature  at  skimming  time,  45°. 

May  25tb,  morning,  Cooley  system.  Temperature  of  water, 
45°. 

May  25th,  evening,  and  May  26th,  morning.  DeLaval  sepa- 
rator. 

The  weighings  and  analytical  results  for  economy  of  space  are 
all  given  together  in  the  following  table : 
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The  table  ahows  that  Bomething  over  500  pouods  of  milk  wse 
creamed  in  fonr  different  lots,  by  eaob  method. 

The  milk  was  from  the  same  herd  and  contaioed,  practically, 
the  same  per  cent,  of  fat ;  the  milk  creamed  by  the  Cooley  eys- 
tem  coQtaiaing  4.94  per  cent,  of  fat,  that  by  the  DeLaval,  4.87. 

The  average  per  cent  of  fat  in  the  Cooley  skim  milk  was  .26 ; 
in  Separator  skim  milk, .  1 1  per  cent. 

In  1000  pounds  of  milk  creamed  .37  of  a  pound  of  butter-fat 
was  lost  in  the  Cooley  skim  milk,  which  was  saved  by  the 
DeLaval  separator. 

The  losses  of  butter-fat  in  handling  and  churning  the  Separator 
cream,  were,  however,  larger  than  in  handling  Cooley  cream,  bo 
that  in  this  teat  notwithstanding  the  somewhat  closer  skimming 
by  the  Separator  system,  it  required  to  make  one  pound  of  butr 
ter,  16.4  pounds  of  milk  creamed  by  the  Separator  and  16.9 
pounds  of  milk  creamed  by  the  Cooley  system. 

Sample  prints  of  the  bntter  from  Cooley  cream,  marked  B,  and 
of  the  butter  from  Separator  cream  marked  A  were  immediately 
submitted  to  Mr.  O.  Douglass,  of  Boston,  to  be  scored,  uo  infor- 
mation being  given  taim  regarding  the  origin  of  the  samples. 
Following  is  bis  report : 


Flavor 60  60  60 

Tejture  and  grain 30  28  30 

Color 10  10  10 

Suit -- 10  10  10 

100  98  100 

The  quantity  of  fat  left  in  the  skim  milk  by  the  Separator  w«e 
BO  much  more  than  has  been  found  in  other  observations  as  to 
create  the  suspicion  that  either  the  Separator  itself  was  not  in 
order  or  that  it  was  not  run  at  the  proper  speed. 

It  was  accordingly  thought  best  to  make  still  another  compar- 
ison, which  was  done  early  in  November. 


EXPESIMBNTS   OF   NoVEUBEB  OTU   TO    NoYBUBEB    12TH. 

The  weather  during  this  test  was  fair,  no  rain  or  snow  falling 
for  the  week.  The  days  were  warm,  "Indian  Summer,"  the 
nights  frosty,  making  a  thin  sheet  of  ice  on  shallow  pools. 
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The  cows  were  fed  a  mistnre  of  two  quarts  of  bran,  one  quart 
corn  meal  and  one  quart  gluten  feed  per  day  and  head  with  a 
ration  of  hay  in  the  morniDg  and  pumpkins  at  night.  They  pas- 
tured during  the  day.  The  milk  and  cream  were  handled  as  in 
the  experiments  on  Mr.  Sumner's  farm,  already  described.  The 
DeLaval  Separator  was  furnished  by  the  DeLaval  Separator  Co., 
and  was  operated  by  their  agent,  Mr.  F.  J.  Parker.  After  the 
whole  of  the  milking  was  run  through  the  Separator  a  weighed 
quantity  of  warm  water  was  run  through  the  machine  to  clear 
out  all  cream  from  the  bowl.  This  water  went  into  the  skim 
milk. 

November  6tb,  evening.  Cooley  system.  Temperature  of 
water,  43°. 

November  7th,  morning.  Cooley  system.  Temperature  of 
water,  40°. 

November  7th,  evening  and  November  8th,  morning.  DeLaval 
Separator. 

November  8th,  evening.  Cooley  system.  Temperature  of 
water,  43°. 

November  9th,  morning.  Cooley  system.  Temperature  of 
water,  44°. 

November  9tb,  evening  and  November  10th,  morning.  DeLaval 
Separator. 

November  10th,  evening.  Cooley  system.  Temperature  of 
water,  42°. 

November  11th,  morning.  Cooley  system.  Temperature  of 
water  not  recorded. 

November  11th,  evening  and  November  12th,  morning.  De- 
Laval  Separator. 

It  appears  that  in  this  test,  for  every  1000  pounds  of  milk 
creamed,  2.06  pounds  of  butter-fat  were  lost  by  the  Cooley  sys- 
tem which  were  saved  by  the  Separator. 

The  results  of  churning  tests  show  that  to  make  one  pound  of 
butter  there  were  required  on  the  average,  17  pounds  of  milk 
creamed  by  the  Separator  system  and  17.9  pounds  of  the  same 
milk  creamed  by  the  Cooley  system. 

Prom  the  butter  made  from  the  Cooley  cream  of  November 
6th,  evening,  and  November  7th,  morning,  a  sample  pound  pack- 
age was  made,  marked  G. 

A  sample  from  the  butter  made  from  Separator  cream  of 
November  7th,  evening,  and  November  8th,  morning,  was 
marked  B. 
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The  sample  from  Cooley  aream  of  November  8th,  eveDiag,  and 
November  9tfa,  morning,  was  marked  A. 

The  sample  from  Separator  oream  of  November  9th,  evening, 
and  November  10th,  morning,  vas  marked  H, 

The  Cooley  oream  of  November  10th,  evening,  and  November 
lUh,  morning,  was  mixed  with  Separator  cream  of  November 
11th,  evening,  and  November  12tb,  morning,  and  the  two  lots 
were  ripened  and  churned  together. 

This  lot  was  too  large  to  be  conveniently  cbamed  in  the  barrel 
chorn  at  one  time  and  ebould  have  been  cbumed  in  two  lots. 
The  sample  package  was  marked  F. 

These  five  samples  were  immediately  taken  to  Mr.  Fales,  of 
the  firm  of  Fales  &  Lehy,  dealers  in  batter,  cheese  and  eggs,  30 
and  32  Commercial  street,  Boston,  Mass,  Mr.  Fales  has  acted  as 
judge  of  butter  at  the  State  Dairymen's  AssociatioD  in  this  State 
and  is  considered  as  competent  a  judge  of  butter  as  can  be  found. 
After  examination,  in  which  be  pronounced  A  tlie  beat  as  regards 
flavor,  and  F  the  poorest  in  texture,  it  wae  decided  to  leave  the 
samples  in  his  care  in  cold  storage  for  a  few  days  as  the  butter 
was  then  too  fresh  to  judge  closely  of  its  texture  and  grain.  No 
information  regarding  the  origin  of  the  samples  was  given  to  Mr. 
Fales  and  no  one  excepting  the  representative  of  the  Station 
knew  the  significance  of  the  letters  by  which  the  samples  were 
marked.        The  judgment  of  Mr.  Fales  is  as  follows: 

Flioor.  aodViTD.  Colac.  Salt.  ToUI. 

Perfect  qualit;  requirm 60.0           30  10  10  100 

Sample  A,  Cooley «.0            30  10  10  98 

"       G,  Cooley 42.0             30  10  10  93 

"      B,SeparRtor '  47.0  30  10  8  95 

"      H.  Separstor 46.0  30  10  10  96 

■■      F,  mixed  Cooley  and  Separator    41.0  21  10  10  94 

Mr.  Fales  also  wrote,  "  Sample  F  would  have  been  a  fine  piece 
of  butter  if  there  bad  been  any  body  to  it.  It  was  either 
worked  too  much  or  there  was  some  trouble  with  the  cream." 

The  batch  of  cream  from  which  this  lot  of  butter  was  made 
was  twice  as  large  as  any  of  the  others,  and  should  have  been 
divided  and  churned  in  two  portions.  It  is  believed  that  its  tex- 
ture sofiered  because  this  was  not  done.  If  so,  its  low  score 
should  be  charged  to  errors  of  manipulation  rather  than  to  the 
eharaoter  of  the  cream. 
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One  ounce  of  ealt  was  added  to  each  pound  of  butter  at  the 
first  working.  All  of  the  samples  are  graded  perfect  in  salt  ex- 
cept B,  Separator,  which  is  scored  off  two  points  but  whether  be- 
cause of  deficiency  or  excess  of  salt  is  not  known. 

OONCLUSIONa 

The  relative  merits  of  the  two  systems  of  creaming  are  not  to 
be  established  by  any  single  experiment  or  series  of  experiments. 
The  object  of  these  tests  was  in  part  to  meet  certain  extravagant 
claims  and  charges  made  by  interested  persons  regarding  the  two 
methods. 

The  observationa  show  that  in  these  tests  which  were  made  with  all 
possible  care : 

1.  There  was  no  significant  difference  in  the  quatit;  of  the  bntter 
made  from  cream  raised  by  the  Cooley  system  and  by  the'  Separator 
system, 

3.  In  each  trial  the  Separator  got  more  butter-fat  from  tooo  pounds 
of  milk  than  the  Coolej  system  of  crearoinK. 

The  Cooley  system  left  from  1.77  to  3.35  pounds  of  butter-fat  in 
skim  milk  from  1000  pounds  of  whole  milk  while  the  Separator  in  milk 
of  the  same  compoMtion  left  from  .65  to  1.65  pounds. 

3.  The  losses  of  fat  in  the  buttennilk  and  batter  waahinss  were  in 
both  tests  larger  when  Separator  cream  was  churned  than  when 
Cooley  cream  was  churned. 

The  loss  in  Separator  cream  over  and  above  that  in  Cooley  cream 
was  equal  to  from  1 1-3  to  3  1-2  ounces  of  butter  in  eveiy  too  pounds  of 
butter  made. 

4.  When  Cooley  cream  and  Separator  cream  were  ripened  and 
churned  together  the  loss  of  fat  In  the  butter  milk  and  washings  waa 
about  the  same  as  when  Separator  cream  was  ripened  and  churned  by 
itself. 

5.  In  one  test  it  required  15.9  pounds  of  milk  creamed  by  the  Cooley 
system  to  make  a  pound  of  butter  and  16.4  pounds  of  same  milk  creamed 
by  the  Separator  to  make  a  pound  of  bntter. 

In  the  second  test  it  required  17  pounds  of  milk  creamed  by  the  Sepa- 
rator to  make  a  pound  of  butter  and  17.9  pounds  of  the  same  milk, 
creamed  by  the  Cooley  system. 
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ON   THE   OUNNING-KJELDAHL  METHOD   AND  A 

MODIFICATION   APPLICABLE   IN   THE 

PRESENCE   OF    NITBATES.* 

Bt    a.    L,    WlSTON. 

The  Gunning-Sjeldahl  Mtthod  (in  absence  of  nitrates.) 

The  modification  of  tlie  Kjeldabl  method,  proposed  by  Gun- 
Dtng  in  1889,  has  ainoe  been  indorsed  by  a  number  of  well-known 
chemists. 

The  GoDuiag  method  is  very  simple,  the  only  reagents  used 
previous  to  the  distillation  with  caustic  soda  being  sulphuric 
acid  and  potassium  sulphate,  the  latter  taking  the  place  of  the 
three  reagents — mercury  (oxide  or  metallic),  potassium  perman- 
ganate and  potassium  sulphide — ordinarily  used. 

The  mixture  of  sulphuric  aoid  and  potassium  sulphate  boils  at 
a  high  temperature,  and,  as  a  rule,  oxidizes  the  organic  subBtanoe 
more  rapidly  than  the  ordinary  mixture  of  sulphuric  acid  and 
oxide  of  mercury. 

The  results  obtained  by  GuDuing,!  Atterberg.t  Van  Slyke§  and 
others,  including  the  writer,  on  fodders,  dairy  products,  fertil- 
izers free  from  nitrates,  and  various  organic  subBtances;  show 
that  this  method  is  fully  as  accurate  as  the  ordinary  Kjeldabl 
method,  and,  in  some  cases,  gives  better  results.  It  is  a  well 
known  fact  that  the  nitrogen  of  many  alkaloids,  azo-compounds 
and  various  bodies  of  the  aromatic  series  cannot  be  determined 
by  the  usual  Kjeldabl  method,  but  Gunning  and  Atterberg  have 
obtained  good  results  on  morphine,  quiniue,  indigo  and  aniline 
oxalate  by  the  Gunning  modification. 

The  chief  disadvantage  of  the  method  is  the  frothing  which 
occurs  daring  the  first  part  of  the  heating.  Tliis  frothing,  how- 
ever, causes  but  little  trouble  if  a  flask  of  at  least  600  cc. 
capacity  (which  can  afterwards  be  used  for  the  distillation),  is 
employed  and  care  be  taken  in  adjusting  the  heat. 

'Publisbed  aa  Bulletin  No.  1 12,  in  June  1892,  but  b;  an  averalght  not  in- 
clnd«d  ID  the  AqdiibI  Report  for  that  jear.  It  is  here  reprioted  without  essen- 
tial cbange  exoept  that  \i  additional  test-analjsea  are  appended  to  the  25 
or^inally  gireo  at  the  conolusioo,  p.  148. 

tFree.  Zeit.,  Sg,  18S. 

i  Chem.  ZeituDg,  N,  GOB. 

g  d,  8.  Dept.  AgT.  Div.  Chem.  Bull.,  tl,  142. 
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The  tianniDg  mixture  is,  at  ordinary  temperataree,  balf-solid, 
and  moBt  be  heated  before  it  can  be  measured  <fOT  um.  It  is 
therefore  best  to  add  18  grams  of  potasBium  snlphate  and  SO  co. 
of  snlphnric  aoid,  separately  and  in  tbe  order  named,  to  the  flask 
coutuning  the  substance,  shaking  a  few  times  before  heating. 
The  coarsely  powdered  sulphate  may  be  convoDiently  measured 
out  in  a  cartridge-shell  adjusted  to  hold  18  grams  and  provided 
with  a  wire  handle.  The  acid  may  be  added  from  a  graduated 
cylinder  or  a  burette  of  wide  calibre  connected  by  a  siphoo  with 
the  acid  reservoir.* 

After  the  digestion  is  completed  water  should  be  added  before 
the  mixture  becomes  too  cold,  otherwise  it  is  difficult  to  obtain  a 
solution  of  the  solid  mass. 

The  writer  has  found  that  the  fertilizer- chemical  known  In  the 
trade  as  "  High  Grade  Sulphate  of  Potash,"  and  costing  but  a 
few  cents  a  pound,  answers  every  purpose,  and  is,  in  fact,  better 
than  the  white  sulphate  of  the  apothecary,  beine  usually  free 
from  moisture  and  chlorides,  the  presence  of  which  tends  to  in- 
crease the  frothing. 

Following  is  a  comparison  of  results,  obtained  by  the  methods 
named,  on  those  forms  of  organic  nitrogenous  matter  which  are 
most  commonly  used  in  mixed  fertilizers,  and  on  four  commercial 
fertilizers  free  from  nitrates. 


OnnnlDE-Eli 
KJcldtlil  Uotbod.  Mslliod. 

ColtOD  Seed  ileal T.OG  7.11 


"         ■'     6.96 

Castor  Pomace 6.66 

Tankage 6,03 


'■    3.92  3.90 

Dry  GrouodFish 8,69  8.77 

"                "    8.U  8.06 

Peruvian  Quano 2.88  2.96 

Uued  Fertiliser  t 3.45  3.4S 

t 3.00  3.00 

§ 3,B0  8.76 

"              "             1.82  1.81 

■  Report  CoDD.  Agr.  KipL  Slslion,  1889,  191. 

f  CoutaiDS  1.89  per  cent.  Nitrogen  in  Ammonia  aalta. 
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37ie  Modified  Method*  applicable  in  the  pretence  of  Nitrates. 

Id  laboratories  where  fertilizer  aoalyses  are  being  made,  the 
adoptioD  of  the  Onnning  method  would  tend  to  complicate  rather 
than  to  simplify  matters  so  long  as  in  the  presence  of  nitrates 
nitrogen  is  determined  by  another  method. 

It  is  impracticable  to  add  salicylic  acid  to  Gnnning'a  reagent 
as  such  a  mixture  could  only  be  used  while  hot  and  it  is  impor- 
tant that  the  temperature  be  kept  as  low  as  possible  daring  the 
early  stages  of  the  digestion.  It  occurred  to  the  writer,  how- 
ever, that  Scovell's  mixture  of  aulphnric  and  saticylic  acids  might 
be  ased  in  the  ordinary  way,  potassinm  sulphate  being  added 
later  in  the  process  in  place  of  mercury.  After  a  number  of  un- 
successful trials — unsnccessful  because  too  much  potassiam  sul- 
phate was  used  and  the  boiling  point  of  the  liquid  became  so 
high  that  oxides  of  nitrogen  were  driven  off— the  following  plan 
was  settled  upon. 

The  material,  .5  to  1.0  gram,  is  digested  with  30  c  o.  of  Sco- 
vell's salicylic  acid  mixture  (30  c.  c.  of  sulphuric  acid  and  2  gms. 
salicylic  acid)  in  a  flask  of  600  c.  c.  capacity,  for  two  bonrs  with 
frequent  shaking.  Two  grams  of  zinc  dust  are  then  slowly  added, 
with  continual  shaking,  and  the  flask  heated,  at  first  gently,  until 
after  a  few  minutes  boiling,  dense  fumes  are  no  longer  given  off. 
Thus  far  the  process  is  the  same  as  in  the  Scovell-Kjeldabl 
method  (the  official  method  of  the  Association  of  Official  Agri- 
cultural Chemists)  except,  that  the  digestion  is  continued  for  two 
hours,  which,  in  some  casea,  the  writer  haa  found  absolutely  nec- 
essary in  order  to  secure  complete  solution  of  the  nitrate.  Ten 
to  twelve  grams  of  potassium  sulphate  are  next  added  and  the 
boiling  coDtinned  for  a  little  time  after  the  solution  is  colorless 
or,  if  iron  ia  preaent,  has  a  light  atraw  color  which  remains  un- 
changed. On  cooling,  as  the  mixture  begins  to  aolidify,  water  is 
added,  at  first  slowly  with  shaking,  and  tbe  distillation  with 
caustic  soda  is  carried  on  in  the  usual  manner. 

The  trials  thus  far  made  with  this  method  on  nitrates  and  fer- 
tilizers containing  nitratea,  have  proved  entirely  aatisfactory. 

In  the  following  table  are  given  the  results  obtained  by  the 
official  method  and  the  method  here  described,  together  with  the 
percentage  of  nitrogen  in  nitrates  as  determined  by  the  Schulze- 
llemann  method. 

*  This  excellent  melhod  was  worked  out  bj  Ur.  Wioton  at  my  suggestion,  Bad 
I  take  tbe  libeit/  of  deslgnatiaK  it  the  WurroH-QuNNiNO-KjELDABi,  method. — 
8.  W.  JobuaoD. 
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The  average  of  the  37  detenninatiODB  by  the  Scovell-Jodlbaner 
method  is  4.65  per  ceot.,  by  the  proposed  method  4.06.  The 
greatest  discrepaocy  in  any  instance  is  one-tenth  per  cent.,  the 
average  discrepancy  five  one-hundredths  per  ceDt.  In  13  cases 
the  proposed  method  gave  the  lower  result,  in  21  cases  the 
higher  result  and  in  3  instances  both  gave  the  same  result. 


I  i'. 
■  II 


11 


Pure  Potassium  Nitrate I 

Commercial  Nitrate  of  Soda 1 

Tobacco  Duat  

Mixture  of  QrouDd  Boue,  Muriate  of  Potasb  and  NI-' 

trataofSoda ;     3.61 

Mixture  of   Boue,  Taukaf^.  Dis.   Bone  Black,  Mur. 

Potash  and  Sitrale  of  Soda 1. 46     i 

Mixture  of  Boue,  Tanka^,   His.  Bone  Black.  Sulph. 

and  Uur.  PoisBh,  Sulph.  Am,  aud  Nitrate  Soda  ...        .63 
Mixture  of  Bone,  Tankage.  Dis.  Bone  Black,  Sulph. 

and  Uur.  Potash  ar>d  Nitrate  of  Soda .4;-! 

Mixture  of  Tankage.  Dis.  Boue  Black.  Mur.  Potash 

and  Nitrate  of  Soda   2.23 

Mixture  of  Tankage.  Dis.  Bone  Black,  Wood  ashes 

and  Nitrate  of  Soda    __ 1.63 

Mixed  Fertilizer - .56 

2.38 

"  '■  69 

" 1.B6 

-. H6 

"  ,        .86 

"  •■  _ 1.54 

21 

'■  "  83 

- IS 

■'  "  I        .95 

.68 

■■  '■  .38 

"  '■  _ .91 

"  ■'  1.65 

!     2.12 

'■  ■'  28 

- 1.28 

"  2.19 

"  "  17 

31     . 

:      .3T    ■ 

I       .24 

68     ; 

■■  " T.3S     I 

*  Winton-GuDDlng-Kjeldahl  metbod. — s.  it 
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PROTEIDS   OF  THE   WHEAT  KERNEL. 
Bt  Thouas  B.  Osbobne  avd  Cluck  L.  Yoorhbes. 

In  the  Annual  Report  of  this  Station  for  1892,  pp.  143-146, 
was  printed  a  brief  statement  giving  some  results  of  oar  investi. 
gatioD  of  the  wheat  proteids.  The  full  acconot  of  this  work  has 
tinoe  been  published  in  the  American  Chemical  Journal,  Vol.  15, 
pp.  392-471.. 

The  importance  of  wheat  as  a  breadetud,  and  the  fact  that  its 
superiority  over  all  other  cereals  for  bread-making  mainly  de- 
pends on  the  properticB  of  the  proteids  composing  the  gluten 
which  wheat  dough  yields  when  cautiously  washed  with  water, 
justify  giving  here  in  some  detail  an  account  of  the  preHent  state 
of  knowledge  regarding  the  proteids  of  wheat. 

The  wheat  used  in  our  work  was  of  two  kinds.  One  of  these, 
Scotch  Fife,  a  bard  spring  wheat,  raised  in  Minnesota,  was 
obtained  through  the  kindness  of  Dr.  D.  N.  Harper,  late  Chemist 
of  the  Minnesota  Experiment  Station.  It  was  carefully  selected, 
free  from  all  other  varieties,  and  was  milled  under  the  super- 
vision of  Dr.  Harper,  who  supplied  us  with  samples  of  the 
various  mill  products,  together  with  some  of  the  unground 
wheat.  Two  grades  of  flour  were  used,  namely,  "patent  flour," 
made  from  the  finest  and  purest  middlings,  and  "  straight  flour," 
from  the  coarser  and  less  pure  middlings.  The  "shorts,"  ohieflj; 
composed  of  the  outer  coating  of  the  seeds  together  with  adher- 
ing portions  of  the  endosperm,  was  also  examined.  Samples  of 
whole  wheat  flour  were  prepared  as  required  from  the  wheat  by 
grinding  small  quantities  in  the  laboratory  mill.  The  other 
wheat  used  was  a  variety  of  winter  wheat  known  as  "  Fultz." 
This  was  procured  from  Mr.  F.  S.  Plait,  seedsman,  of  New  Haven, 
and  was  carefully  selected  and  freshly  harvested. 

When  wheat  flour  or  meal  is  made  into  a  stifi*  dough  with 
water  and  then  carefully  kneaded  or  squeezed  in  a  gentle  stream 
of  water,  the  starch  which  makes  up  60-68  per  cent,  of  the  flour 
or  meal  is  gradually  washed  away  for  the  most  part,  and  there 
remains  a  tough  elastic  sticky  mass. 

The  first  published  description  of  this  body  was  made  by  Bec- 
cari  in  174G  who  gave  it  the  name  it  still  bears,  viz:   Gluten. 

In  ]80ft  Einhof  observed  that  hot  alcohol  extracts  from  wheat 
floor  a  substance  resembling  gluten.     In  1620  Taddei  showed 
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that  gluten  codIudb  two  subetances,  one  soluble  the  other  ioBoln- 
ble  in  boiling  alcohol. 

Since  1620  man^  chemiatB  have  undertaken  to  inveBtigate  glu- 
ten but  their  ooncluaionB  as  regard  the  number,  propertiea  and 
compoBition  of  the  protcida  it  coDtaina  are  eztreinel^  diacordant. 
Eiohof,  Boussingault,  Bouohardat,  Denis,  Weyl  and  Bischofi  and 
Martin  have  considered  ginten  to  consiat  eaaentially  of  a  single 
proteid.  Berzelius,  DeSaussnre,  Liebig,  Dumas  &  Cahonrs,  and 
Von  Bibra,  believed  it  to  contain  three,  while  Ritthauaen  and 
Becbamp  regard  it  as  composed  of  four  proteids. 

We  have  aeparated  from  the  wheat  kernel  five  diatinot  pro- 
teids, viz:  Gliadin,  Glutenin,  a  Globulin,  an  Albumin  and  a 
Proteose.  A  proteose-like  body,  apparently  distinct,  waa  alao 
obtaiued,  but  in  too  small  quantity  for  satisfactory  examination. 

The  mode  of  isolating  these  substaoces  in  a  state  of  compara- 
tive purity  and  establishing  their  individuality,  is  fully  stated  in 
our  paper,  to  which  reference  must  be  made  for  detaila. 

Of  these  proteids  only  the  first  two  properly  belong  to  gluten. 

I.  Gliadin  is  the  proteid  which  is  readily  dissolved  from  wheat 
flour  and  from  gluten  by  bot  dilute  alcohol.  It  also  exists  in  the 
rye-kernel. 

This  substance,  when  dehydrated  by  absolute  alcohol  and  thor- 
oughly dried  over  sulphuric  acid,  forms  a  snow-white,  friable 
mass  whioh  is  eaBily  reduced  to  a  powder.  If  dried  after  being 
moistened  with  dilate  alcohol  or  water  it  resembles,  in  appear- 
ance, pure  gelatin.  Dried  thus,  in  thin  Bheets  it  is  perfectly  clear 
and  transparent  but  is  rather  more  brittle  than  gelatin.  When 
treated  in  the  cold  wilb  distilled  water  it  becomes  sticky  and 
slightly  dissolves.  If  the  water  is  warmed,  more  dissolves  and  on 
boiling  much  goeB  into  solution.  Solutions  in  warm  water  on 
cooling  deposit  a  part  of  the  Bubstance.  The  solution  in  pure 
water  is  instantly  precipitated  by  adding  a  very  minnte  amount 
of  sodium  chloride. 

Id  absolute  alcohol  gliadin  is  entirely  insoluble,  bat  diasolvea 
on  adding  water,  the  solubility  increasing  with  the  addition  of 
water  up  to  a  certain  point,  and  then  diminishing.  The  exact 
degree  of  solubility  for  various  strengths  of  alcohol  has  not'been 
determined,  but  mistures  of  about  70  per  cent,  of  alcohol  and  30 
per  cent,  of  water  dissolve  the  proteid  in  almost  indefinite 
amount.  From  aolutions  in  atrong  alcohol  as  well  as  from  those 
in  very  weak  alcohol  the  proteid  ia  precipitated  by  adding  a  few 
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drops  of  eolation  of  Bodiom  chloride,  the  completenefls  of  the  pre- 
(^pitation  depending  on  the  strength  of  the  alcohol  and  the 
amount  of  ealt  added.  The  more  the  alcohol  varies  in  strengUi 
from  70-80  per  cent,  the  more  completely  is  the  sabstance  precip- 
itated. 

In  extremely  dilute  acids  and  alkalies  this  proteid  is  readily 
-soluble,  and  is  precipitated  from  such  solutions  on  neutralization 
apparently  nochanged  either  in  properties  or  composition. 

Gliadin  gives  vith  MtUon's  reagent,  with  nitric  acid  and  with 
the  biaret-test,  the  usual  proteid  reactions.  Dissolved  in  concen* 
trated  hydrochloric  acid,  a  beautUal  violet  color  develops  slowly. 
With  warm  SO-per  cent,  sulphuric  acid  a  similar  color  appears 
which  is  greatly  increased  in  intensity  on  boiling. 

On  boiling  its  aqueous  solutions,  gliadin  coagulates  and  becomes 
insoluble  both  in  alcohol  and  in  -^  per  cent,  potash-solation,  but 
it  not  thus  converted  into  glutenin,  the  latter  being  solnble  in 
weak  alkali. 

Oliadin  was  so  called  by  Taddei  because  of  its  resemblance  to 
glue.  It  has  also  been  called  plant-gelatin  by  Liebig  and  glntin 
by  Dumas.  The  plant-oaaein  of  Dnmas,  the  mucin  of  De  Sans- 
sure  and  Berzelins,  the  glnten-fibrin  and  wheat-mncedin  of 
Kitthaneen  are  impure  gliadin. 

Gliadin  is  entirely  distinct  in  composition  from  the  alcohol-sol- 
nble  proteids  of  barley,  maise  and  oats.  We  foond  in  Fife 
wheat,  4.33  and  in  Fultz,  4,25  per  cent,  of  gliadin. 

Our  analyses  of  these  gluten-proteids  are  as  follows  : 

of  naD«1yifl».  onSiDiljK*.  otSuftlTta. 

Carbon 62.72  63.16  62.34 

Hydrogen 6,86  6.84  6.83 

Nitrogen 1T.66  17.72  17.49 

Sulpbur 1.14  1.21  1.08 

Olfgen 21.82  21.48  32.26 

100.00  100.00  100.00 

II.  Glutenin.  Characteristic  reactions  of  a  proteid  body  which 
can  be  dissolved  only  in  dilnte  acids  or  alkalies  are  necessarily 
very  few  in  number.  Our  preparations  of  glutenin  after  drying 
over  sniphnric  acid,  were  found  to  yield  to  distilled  water,  espe- 
eially  when  warm,  a  little  proteid  substance.  Diluted  alcohol  also 
dissolved  a  minute  amount  of  proteid  matter  in  the  cold,  and 
when  heated  to  boiling,  a  much  greater  quantity.  It  is  queetion- 
18 
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able  whether  the  Hubetaoce  dissolved  by  water  and  by  alcohol 
was  not  a  trace  of  gliadin  which  bad  failed  to  be  completely  ex- 
tracted in  the  process  of  preparing  the  glotenin.  The  fact  that 
the  Holution  in  hot  alcohol  began  to  precipitate  at  once  on  cooling 
and  that  especial  care  had  been  taken  in  every  case  to  remove  the 
gliadin,  makes  it  probable  tfaat  glutenin  is  slightly  eolnble  in 
water  and  in  alcohol,  especially  if  these  are  warmed. 

In  very  dilate  alkalies,  as  -^per  cent,  potash  solation,  and  in 
very  dilute  acids,  as  iVP^*^  cent,  hydrochloric  acid,  gintenin,  after 
dehyclration  with  absolute  alcohol  and  drying  over  sulphuric 
acid,  is  slowly  sotabic,  with  the  exception  of  a  greater  or  less 
amount  of  coagulated  reeidne,  depending  on  the  circumstaDces  of 
its  preparation.  When  freshly  precipitated  and  in  the  hydrated 
condition  it  is  extremely  soluble  in  the  slightest  excess  of  caustic 
alkali,  and  in  a  somewhat  greater  but  still  very  slight  excess  of 
acid.  In  this  condition  it  is  also  soluble  in  the  slightest  excess 
of  sodium  carbonate  solution  or  ammonia.  After  drying  over 
sulphuric  acid  it  dissolves  partly  in  -^-per  cent,  sodi am  carbonate 
solution. 

Dissolved  in  concentrated  hydrochloric  acid  it  gives  a  solution 
slightly  yellowish  at  first,  but  heooming  a  deep  violet  color  on 
standing.  In  sulphuric  acid  diluted  with  an  equal  volume  of 
water  the  solution  is  brownish  in  color  after  boiling,  and  remains 
clear  when  diluted.  The  undiluted  solution,  on  standing,  retains 
its  brown  color. 

A  comparison  of  the  analyses  of  glutenin  with  those  of  gliadin 
shows  a  very  close  agreement  of  the  two  In  composition.  As  it 
is  well  known  that  many  proteids  readily  lose  their  solubility, 
without  change  of  composition  detectable  by  analysis,  it  might 
seem  proper  to  consider  this  body  as  an  altered  and  insoluble 
gliadin. 

There  is,  however,  no  evidence  that  gliadin  is  actually  trans- 
formed into  glutenin,  and  since  very  recent  investigation  shows 
that  rye-grain  contains  gliadin  but  probably  not  glntenln,  tt 
would  appear  that  the  two  are  to  be  regarded  as  distinct. 

This  proteid,  in  an  impure  state,  has  been  termed  by  various 
investigators  zymom,  plant-fibrin,  gluten-casein  and  gluten-fibrin. 
As  all  these  names  are  associated  with  confused  and  erroneous 
notions  as  to  its  composition,  origin  and  properties,  they  are  all 
properly  discarded  in  favor  of  the  new  designation  glutenin. 

In  Fife  wheat  we  found  3.9S  and  in  Fults  3.91  per  cent,  of  glu- 
tenin.   The  other  proteids  in  the  wheat  kernel  are  : — 


PR0TE1D3  OP  THE   WHEAT   KKKNET,.  179 

III.  Edettin,*  a  globulin  belonging  to  the  vegetable  vitellins, 
solable  in  saline  solatioDS,  precipitated  therefrom  hy  dilution  and 
also  by  Baiuration  with  magDeBinm  ealphate  or  ammoniiiin  sul- 
phate, bnt  not  by  saturation  vitfa  Bodium  chloride.  Partly  pre- 
cipitated by  boiling,  but  not  coagulated  at  temperatures  below 
100°.  The  wheat  kernel  contains  between  0.6  and  0.7  per  cent, 
of  this  globulin.  When  dried  at  110°  its  composition  was  found 
to  be  as  below  stated. 

IV.  Zeuc(Min,t  ^^  albumin,  coagulating  at  SS",  unlike  animal 
albumin  in  being  precipitated  on  saturating  its  solutions  with 
sodium  chloride  or  magnesium  sulphate.  It  is  not  precipitated  on 
completely  removing  salts  by  dialysis  in  ditliUed  water.  It  was 
found  to  form  between  0,3  and  0.4  per  cent,  of  the  wheat  kernel, 
and  to  have  the  following  composition  when  separated  from  solo- 
UoD  in  the  coagulated  form  by  heating  to  60°  C.  : 

Carbon 61.03  63.03  61.86 

BjdrogeD 6.8S  B.84  6.82 

Nitrt^n 18.39  le.SO  11.32 


Sulphur 


(  34.00 


Oxygen 13.04  32.0S 

100.00  100.00  100.00 

V.  A  proteose,  precipitated  (after  removing  the  globulin  by 
dialysis,  and  the  albumin  by  coagulation)  by  saturating  the  solu- 
tion with  sodium  chloride,  or  by  adding  20  per  cenL  of  sodium 
chloride  and  acidifying  with  acetic  acid.  This  body  was  not 
analyzed  in  its  unaltered  form.  On  concentrating  its  solutions 
by  boiling,  a  coagulum  was  gradually  developed  which  formed 
abont  0.3  per  cent,  of  the  wheat  kernel  and  had  the  composition 
given  above. 

VI.  The  solution  filtered  from  the  substance  just  described 
(V.),  still  contained  a  proteoae-like  body  which  was  not  obtain  - 
able  in  a  pure  state.  Its  amount  could  only  be  roughly  estimated 
by  precipitating  the  concentrated  filtrate  from  the  preceding  sub- 
stance with  alcohol,  and  multiplying  the  nitrogen  contained  >□ 
the  precipitate  by  6.26.  The  amount  of  this  proteose  was  from 
0.2  to  0.4  per  cent,  of  the  seed.  Both  this  proteose  and  the 
above  coagulum  are  unquestionably  derivatives  of  some  other 
proteid  in  the  seed,  presumably  the  proteose  first  mentioned. 

"  EStoTbt,  edible.  t  Aivudr,  nbil«. 
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The  Fobmation  of  Gluten. 

Wheat,  so  far  as  is  knowa,  is  the  only  plant  whose  aceda  con- 
tain proteid  matter  separable  in  a  coherent  form  from  the  other 
oonatitaentB  by  washing  with  water.  When  groiiDd  fine  and 
mixed  with  a  suitable  quantity  of  water  it  yields  a  dough  from 
which  a  light,  porons  bread  can  be  made.  The  importance  of 
this  fact  in  bread-making  is  so  great  that  considerable  attention 
has  been  paid  to  gluten  by  the  chemists  who  have  studied  wheat 
proteids. 

The  inreBtigations  of  Gflnsberg  and  of  Martin,  aa  well  as  our 
own,  disprove  the  existence  of  gluten-fibrin  and  mncedin,  which 
are  currently  slated  to  exist  in  gluten,  and  demonstrate  that,  as 
Taddei  maintained,  gluten  consists  of  two  proteids  only. 

Weyl  and  Bischoff  have  asserted*  that  the  proteid  matter  of 
the  wheat  kernel  is  chiefly  a  globulin  mbelanee,  and  that  in  con- 
tact with  water  it  undergoes  a  change,  presumably  through  the 
influence  of  a  ferment,  by  which  gluten  is  first  produced. 

The  statements  of  these  investigators  are  not  sustained  by  any 
sufficient  evidence.  They  say:  "On  investigating  the  proteids 
of  wheat  meal,  one  of  ns  found  principally  a  globulin  substance, 
which  he  designated,  in  consequence  of  its  similarity  to  myosin 
of  the  muscle,  vei/elable  myoain.  This  vegetable  myosin  must 
be  the  mother-substance  of  the  gluten,  since  in  the  wheat  meal, 
together  with  it,  other  proteids,  if  at  all,  exist  only  in  very  small 
amount."  What  the  reasons  were  for  concluding  that  the  "myo- 
sin" constitutes  nearly  if  not  all  the  proteid  of  the  wheat  kernel 
does  not  appear.  In  view  of  our  results  this  statement  is  cer- 
tainly erroneous.  Direct  treatment  of  the  meal  with  alcohol 
yields  extracts  containing  gliadin  in  exactly  the  same  amount  as 
obtained  from  the  gluten  made  from  an  equal  quantity  of  flour, 
and  extraction  of  either  flour  or  gluten  with  alcohol,  after  com- 
plete exhaustion  with  sodium  chloride  solution,  also  gives  the 
same  proportion  of  gliadin.  This  substance  must  therefore  exist 
in  the  seed,  having  the  same  composition  and  properties  as  in  the 
gluten,  and  aa  it  forma  one-half  of  the  gluten,  it  leaves  the  other 
half  only  as  possibly  derived  from  a  globulin  body  through  the 
influence  of  a  ferment.  If  Weyl  and  Bischoff's  view  were  cor- 
rect, treatment  of  the  flour  with  10-per  cent,  salt  solution  ought 
to  alter  the  character  and  quantity  of  the  gluten  obtained,  if  not 
•  Ber.  d.  deutacb.  Chem.  QewlL,  1880,  367. 
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altogether  to  prevent  its  formation.  This  is  not  so,  for  the  usual 
amount  of  ginten  can  readily  be  obtained  from  flour  made  into 
dough  with  10-per  cent.  Bodium-chloride  solation  and  then  washed 
with  the  same  until  starch  is  removed. 

Weyl  and  Bischoff  next  state  that,  "with  the  aid  of  a  15-per 
cent,  rock-salt  solution  the  flour  was  extracted  until  no  proteid 
could  be  detected  in  the  extract;  the  residue  of  the  meal  kneaded 
with  water  then  gave  no  gluten.  If  the  globulin  eubstance  be 
extracted  no  formation  of  gluten  taket  place."  We  have  found 
that  this  is  true  if  the  flour  is  stirred  up  with  a  large  quantity  of 
salt  solution,  extracted  repeatedly  with  fresh  quantities  of  the 
same  solution  until  no  more  proteid  is  dissolved,  and  the  excess 
of  solution  removed  by  allowing  the  residue  to  drain  on  a  filter 
as  completely  as  possible.  If,  however,  wheat  flour  is  mixed  at 
first  with  just  sufficient  salt  solution  to  make  a  firm  dough,  this 
dough  may  then  be  washed  indefinitely  with  nalt  solution,  and 
will  yield  gluten  as  well  and  aa  much,  as  if  washed  with  water 
alone.  This  diflerence  is  due  to  the  fact,  that  when  large  quanti- 
ties of  salt  solution  are  applied  at  once,  the  flour  fails  to  unite  to 
a  coherent  mass  and  cannot  afterwards  be  brought  together,  as  is 
possible  when  treated  with  smaller  quantities  of  solution. 

Weyl  and  Biscbofi' compare  the  formation  of  gluten  to  that  of 
blood-fibrin  from  fibrinogen  under  the  influence  of  a  ferment. 
Tbey  say  that  the  formation  of  gluten  is  affected  by  all  the  con- 
ditions which  interfere  with  the  activity  of  ferments  in  general. 
"Large  amounts  of  salt  binder  the  formation  of  gluten.  Sul- 
phates of  magnesium  and  sodium  behave  tike  common  salt." 
These  statements  are  explained  by  what  has  been  said  above. 

They  tried  unsuccessfully  to  obtain  the  supposed  ferment  in  the 
following  manner : 

"  We  allowed  meal  with  an  equal  weight  of  OO-per  cent,  alco- 
hol to  stand  in  closed  vessels  diflerent  lengths  of  time  (in  one 
case  fonr  months,  then  several  times  3  to  4  weeks,  frequently 
only  8  to  10  days).  The  vessels  were  repeatedly  shaken  and  the 
yellow-colored  alcoholic  extract  was  poured  off.  The  residue  was 
freed  from  alcohol  by  pressing  and  evaporating  at  the  ordinary 
temperatnre.  After  it  was  stirred  up  with  water,  little  or  no 
gluten  was  obtained.  Evidently  the  globnlin  substance  had 
been  coi^nlated  for  the  most  part  by  the  alcohol."  It  is  clear 
that  if  the  flour  were  thus  treated,  the  greater  part  of  the  gliadin 
would  be  removed.     We  have  found  that  if  flour  be  extracted 
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with  dilute  alcohol  QDtil  the  gliadtn  is  removed,  and  the  residofl 
freed  from  alcohol  by  exposure  to  the  air,  the  latter  will  then 
yield  no  gluten  when  treated  with  water. 

More  recently  Sidney  Martin  has  advanced  a  Bomcwhat  eimilar 
theory  of  the  formation  of  gluten  from  the  proteida  contained  in 
the  seed.  He  states*  that  alcohol  extracts  from  gluten  but  one 
proteid  Bubstance ;  that  this  is  soluble  in  hot  water  but  not  in 
cold,  and  he  therefore  calls  it  an  insoluble  phytalbumoae. 

The  residue  of  the  gluten  not  dissolved  by  alcohol  is  unooagu- 
lated  proteid,  if  the  alcohol  has  not  been  allowed  to  act  too  long. 
This  subatance  he  names  ffluten^ibrin.  Martin  further  says  that 
gluten  dissolves  almost  completely  in  -^-per  cent,  hydrochloric 
acid,  or  ^per  cent,  potash  solution,  leaving  a  small  residue  of 
fat.  The  solution  gives  a  copious  precipitate  when  neutralized, 
bnt  the  supernatant  liquid  still  contains  a  quantity  of  proteid 
which  is  the  dissolved  insoluble  albumoae.  The  whole  of  the 
gluten-fibrin  is  reprecipitated  by  neutralization,  that  is,  it  is 
wholly  converted  into  an  "  albuminate." 

Martin  then  asks  :  "Does  fiour  coniain  gluten-fibrin  ?  Does  it 
contain  insoluble  phytalbumose  ?"  The  first  question  be  says 
cannot  be  answered  directly.  "  The  second  is  answered  by 
extracting  flour  wiih  76-80  per  cent,  alcohol.  This  ought  to  con- 
tain the  insoluble  albumose  if  it  were  present  as  such  in  the  fiour, 
but  it  does  not  contain  it;  it  extracts  only  fat."  This  statement 
is  contrary  to  our  experience,  for  we  have  never  failed,  in  many 
experiments,  thus  to  extract  this  substance  (gliadiu)  from  the 
fiour,  and  that  too  in  the  same  amount  and  of  the  same  proper- 
ties and  composition  as  from  the  gluten. 

Martin  concludes  that  insoluble  albumose  is  not  present  as  soch 
in  the  fiour.  He  then  says  :  "  Before  proceeding  to  mention  its 
precursor,  it  will  be  well  to  state  that  10-per  cent,  sodium-chlo- 
ride solution  extracts  from  flour  a  large  quantity  of  globulin  and 
of  albumose.  This  globulin  is  of  the  myosin  type,  coagulating 
between  66°  and  60°  C,  and  precipitated  by  saturation  with 
sodium  chloride  and  ammonium  sulphate.  Both  the  globulin 
and  albnmose  are  present  in  a  much  smaller  quantity  in  the 
watery  extract  of  the  fiour."  From  this  it  is  evident  that  Martin 
has  fallen  into  the  same  error  as  Weyl  and  BischofT,  mistaking 
the  albumin  for  a  myosin-like  globulin,  and  being  greatly  misled 
as  to  its  amount. 

*  British  U«d.  Jour.,  2,  p.  104  (I8S6). 
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Continuing,  Martin  eays:  "The  direction  of  the  evidence  is  to 
show  that  the  insoluble  albumose  is  tbrmed  from  the  solnble. 
Moreover,  I  think  that  the  globnlin  is  translormed  into  the 
glnten-fibriD,  for  I  have  been  able  to  obtain  from  the  globulin  in 
solution  a  body  having  the  same  reactions  as  the  glnten-fibrin." 
What  this  evidence  is,  which,  by  its  direction,  shows  that  the 
insoluble  albumose  is  derived  from  the  soluble,  is  not  clear,  and 
Uartin  makes  no  further  statements  on  this  point.  That  a  body 
should  be  obtained  from  the  solution  containing  the  globulin 
which  had  the  same  reactions  as  the  "  gluten-fibrin  "  is  not  sur- 
prising, for  the  so-called  "  albuminates  "  derived  from  nearly  all 
globnline  have  no  characteristic  reactions,  being  merely  soluble 
in  dilute  acids  and  alkalies,  and  precipitated  by  neoCralization  in 
the  same  way  as  "  gluten-fibrin."  Martin  then  states  his  theory 
ol  the  formation  of  gluten  in  the  following  scheme : 


This  cannot  be  a  correct  representation  of  the  formation  of 
gluten,  for  it  has  been  shown  to  be  founded  on  two  erroneous 
observations:  first,  that  alcohol  does  not  extract  proteid  matter 
from  the  flour  when  applied  directly,  and  second,  tfaat  at  least 
one-hair  the  proteid  matter  of  the  seed  ia  a  myosin-like  globulin. 

The  results  obtained  by  us  and  described  at  length  in  our 
paper*  lead  to  the  conclusion  that  no  ferment-action  is  in- 
volved in  the  formation  of  gluten;  that  but  two  proteid  sub- 
stances are  contained  in  the  gluten,  gliadin  and  glnienin,  and 
that  these  exist  in  the  wheat  kernel  in  the  same  form  as  in  the 
gluten,  except  that  in  the  latter  they  are  combined  with  water 
in  an  amount  e«]ual  to  about  twice  the  weight  of  the  water-free 
proteids.  The  reasons  for  this  opinion  are,  first,  that  alcohol 
extracts  the  same  gliadin  in  the  same  amount,  whether  applied 
directly  to  the  flour,  to  the  gluten,  or  to  the  flour  previously 
extracted  with  10-per  cent,  sodinm-chloride  solution;  second, 
that  ^per  cent,  potash  extracts  glutcnin  ot  uniform  composi- 
tion and  properties  from  flour  which  has  been  extracted  with 
alcohol  or  with  10-per  cent,  sodinm-chloride  brine  and  then  with 
alcohol,  as  well  as  from  gluten  which  has  been  exhausted  with 
alcohol. 

Both  glutenin  and  gliadin  are  necessary  for  the  formation  of 
gluten,  as  shown  by  the  three  following  experiments. 
»  Am,  Chem.  Jour.,  Ift,  392-471. 
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1.  A  portion  of  flour  was  washed  completely  free  from  gliadio 
hj  meaoB  of  alcohol  of  0.90  sp.  gr,,  Dest  with  etroDger  alcohol, 
finally  vith  absolute  alcohol,  and  air-dried.  The  residue  waa 
then  rubbed  up  fioe  until  all  lumps  were  removed,  aod  water 
carefully  added  and  a  dough  made  of  the  mass.  A  tolerably 
coherent  dough  was  thus  obtained,  but  much  less  elastic  and 
tough  than  that  produced  from  the  untreated  flour.  This  dough 
was  then  washed  with  water  on  a  sieve,  using  every  precaution 
to  obtain  a  glnteu,  but  none  was  formed. 

2.  Again,  7.5  grams  of  very  finely  ground  air-dried  gliadin 
were  mixed  intimately  with  70  grams  of  fine  corn-starch  and  dis- 
tilled water  added.  A  plastic  dough  was  thus  produced,  but  it 
bad  no  toughness.  On  adding  a  little  10-peroent.  sodium-chlo- 
ride solution,  the  dough  became  at  once  tough  and  elastic.  This 
was  then  washed  with  great  care  on  a  sieve  with  cold  waier,  a 
little  10-per  cent,  salt  solution  being  added  from  time  to  time, 
bnt  in  spite  of  every  precaution  no  gluten  was  obtained. 

3.  The  following  experiment  shows  that  the  gliadin  used  was 
capable  of  forming  gluten  when  glutenin  was  present,  and  also 
that  salts  have  a  marked  influence  on  the  toughness  of  wbeaten 
dough. 

Two  portions  of  flour,  weighing  IflO  grams  each,  were  taken, 
and  after  adding  5  grams  of  gliadin  to  one,  both  were  made  into 
dough  with  the  same  quantity  of  water.  The  two  doughs  pre- 
sented marked  dtfierences ;  that  to  which  the  gliadin  had  been 
added  was  much  tougher  and  more  yellow  than  the  other.  They 
were  then  washed  with  water  as  long  as  starch  separated.  The 
gluten  was  dried  superficially  by  wiping  with  a  cloth  and 
weighed  in  the  moist  state.  That  from  100  grams  of  flour  to 
which  5  grams  of  gliadin  had  been  added  weighed  44.65  grams; 
that  from  100  grams  of  flour  alone  weighed  27.65  grams.  The 
moist  glutens  were  dried  at  110°  to  constant  weight,  and  both 
yielded  the  same  proportion  of  dry  gluten,  viz.,  34.0  per  cent. 
The  yield  of  dry  gluten  was  accordingly,  in  the  first  case  15.41 
grams,  and  in  the  second  9,56  grams.  The  difference,  n.85  grams, 
shows  that  the  added  gliadin  was  fully  recovered  in  the  gluten. 

The  above  figures  show  that  these  proteids  combine  with 
about  twice  their  weight  of  water  in  forming  gluten.  The  fact 
that  the  added  gliadin  entered  so  readily  and  completely  into  the 
formation  of  gluten  indicates  that  it  exists  in  the  seed  as  such 
and  undergoes  no  chemical  change  during  extraction  and  drying. 
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The  properties  observed  id  testiog  the  separated  gliadin  show 
how  it  acta  in  fonuiDg  gluten,  and  explain  many  of  the  points 
observed  by  others  and  attributed  to  a  fermen taction. 

When  treated  with  distilled  water  in  small  amount  the  fine 
ground  ur-dry  gliadiu  at  once  forms  a  sticky  mass  which,  on 
adding  more  distilled  water,  dissolves  to  a  turbid  solution.  If, 
however,  a  very  little  Bodinm  chloride  is  added  to  distilled  wat«r 
and  this  applied  to  gliadin  that  has  been  first  moistened  with 
pure  water,  a  very  coherent,  viscid  mass  results  which  adheres  to 
everything  it  touches  and  can  be  drawn  out  into  long  threads. 
If  the  gliadin  ia  moistened  with  10-per  cent,  sodinm-chloride  so- 
lution and  then  treated  with  a  larger  quantity  of  this  solntion, 
the  substance  unites  to  a  plastic  mass  which  can  be  drawn  out 
into  sheets  and  strings,  but  is  not  adhesive.  From  this  it  is  evi- 
dent why  Ritthausen,  in  washing  flours  which  gave  a  fluid  gluten 
obtainable  only  in  small  quantity  and  with  great  difficulty,  found 
that  the  addition  of  calcium  sulphate  to  the  wash-water  rendered 
the  gluten  muoh  more  coherent  and  easily  obtainable.  The  glia- 
din is  thus  proved  to  be  the  binding  material  which  causes  the 
particles  of  flour  to  adhere  to  one  another,  in  forming  a  dough. 

But  the  gliadin  alone  is  not  sufficient  to  form  gloten,  for  it 
yields  a  soft  and  fluid  mass  which  breaks  up  entirely  on  washing 
with  water.  The  ineoluble  glutenin  is  probably  essential  by 
affording  a  nucleus  to  which  the  gliadin  adheres  and  from  which 
it  is  not  mechanically  carried  away  by  the  wash-water. 

It  might  be  supposed  that  this  insolable  glotenin  which  so 
nearly  resembles  gliadin  in  composition  results  from  an  alteration 
of  the  latter  brought  about  by  the  action  of  the  mineral  or  other 
ooastitnentB  of  the  seed  or  of  the  water.  This  is  not  probable, 
for  the  same  amount  of  gliadin  is  extracted  from  flour  directly 
by  treating  it  with  alcohol  of  0.90  sp.  gr.  as  ia  obtained  from  the 
gluten  itself,  and  also  the  same  amount  ia  obtained  after  extract- 
ing the  floor  completely  with  10-per  cent,  sodium-chloride  solu- 
tion and  then  with  alcohol. 

The  behavior  of  the  gliadin  towards  10-per  cent,  sodium-chlo- 
ride solution  shows  why  no  gluten  was  obtained  by  Weyl  and 
Biachoff  from  flour  extracted  with  this  solvent.  The  gliadin  had 
■nder  these  conditions  no  adhesive  qualities  and  therefore  wae 
unable  to  bind  the  flour  into  a  coherent  mass.  If,  however,  the 
salt  solution  ia  added  in  small  quantities  and  the  flour  kneaded 
and  pressed,  the  particles  are  bronghl  together  and  then  adhere 
tenaciously. 
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THE  PROTEIDS  OF  THE  KIDNEY  BEAN, 
{PAaseolta  Vulgaris,] 

BT 

Thokas  B.  Osbobnk. 
.The  only  work  on  the  proteida  of  the  kiijoey  be&n  having 
importance  at  the  present  time,  is  that  of  RitthauseD.  Thii 
inveetigator  in  18B3,  stated*  that  th«  extract  of  the  white  bean 
wbioh  has  a  weak  alkaline  reaction,  and  is  extremely  difficult  to 
filter,  when  made  clear  by  eabsidenoe,  yields  on  adding  acetic 
acid,  a  vol nmi nous  precipitate,  amounting  to  abont  II  per  oeot. 
of  the  seed,  having  the  following  compoBittoo: — 


Hydrogen 7.04 

Nitrogen   14,40 

Sulphur  _..  0.4! 

Oxygen 3686 

100.00 

In  1884,  RittfaanBeot  published  the  results  or  farther  study  of 
this  seed.  He  theo  stated  that  the  proteid,  obtained  in  his 
earlier  experiments,  was  wholly  insoluble  iu  5  per  cent,  sodium 
chloride  solution,  but  partially  dissolved  in  2  per  cent,  brine,  and 
by  diluting  was  precipitated  in  a  form  entirely  like  the  original 
substance.  By  treating  the  bean  meal  with  alcohol  he  found 
that  olarification  of  the  extracts  was  greatly  facilitated  and  he 
therefore  used  meal  so  treated  in  his  subsequent  experiments. 

By  extraction  with  2  per  cent,  sodium  chloride 'solution,  and 
clearing  the  extract  by  subsidence,  he  obtained,  in  two  cases, 
precipitates  of  proteid,  amounting  respectively  to  13.2  and  11.45 
per  cent-  of  the  meal.  Another  preparation,  equal  to  8.67  per 
cent.,  he  obtained  from  an  aqueous  extract  of  the  meat  precipi- 
tated with  hydrochloric  acid,  the  precipitate  being  redissolved 
in  potash-water  and  the  solution  neutralized  after  filtering  clear. 
By  extracting  the  bean  meal  with  dilute  hydrochloric  acid,  he 
obtained  10. OT  per  cent,  of  proteid.  Preparations  made  by  pre- 
cipitating aqueous  solutions  with  hydrochloric  acid  and  sodium 
chloride  extracts  by  dilution  and  submitting  the  precipitates  to 

*  Jour  f.  prakt.  Chem ,  IM,  204. 

t  Jour.  f.  prskt  Chen.  d.  folge,  It,  4G2. 
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analTsis  without  re-eolation  &Dd  ooDsequent  puri6oatioD,  had  a 
composition  similar  to  that  found  for  the  earlier  preparatione. 

Tlie  preoipitate  obtained  from  hydrochloric  acid  solntioDB,  had 
a  different  composition,  agreeing  with  that  of  the  proteid  ex- 
tracted by  dilute  fait  solution  both  from  the  older  preparations 
and  from  the  freshly  formed  precipitate  produced  by  acids  in 
the  aqueous  extract,  as  well  as  with  that  of  the  insoluble  portion 
remaiuing  after  this  extraction,  and  alao  with  that  of  the  precipi- 
tate produced  by  hydrochloric  acid  in  the  aqueons  extract,  redis- 
solved  in  dilate  potauh-water  and  precipitated  by  neutralization. 
An  average  of  five  quite  closely  agreeing  analyses  of  the  proteid 
thus  obtained,  is  shown  by  the  following  figures: — 

Carbon 61.66 

Hydrogftn 7.08 

Nitrogen  16.18 

Sulphur   0.43 

Oxygen 23.T6 

100.00 
This  proteid,  Rttthausen  remarked,  "  is  so  similar  in  composi- 
tion to  albumin,  that  one  might  be  led  to  regard  it  as  an  albumin, 
low,  indeed,  in  snlphur."  In  naost  respects  the  experiments  of 
the  writer  now  to  be  detailed,  confirm  these  observations  of 
Kitthaasen,  but  in  two  particulars  his  statements  have  not  been 
corroborated.  The  reaction  of  the  aqueous  extract,  I  have  found 
in  all  cases,  to  be  distinctly  acid,  even  when  the  beans  were 
tested  within  two  mioutes  after  crushing.  Riithausen's  state- 
ment that  bis  earlier  preparations  were  wholly  insoluble  in  5  per 
cent,  solutioa  of  sodium  chloride,  while  a  very  considerable 
quantity  was  dissolved  by  2  per  cent,  brine,  is  difficult  to  under- 
stand, unless  as  implied,  though  not  directly  so  expressed,  the 
presence  of  the  proteid  was  detected  by  largely  diluting  the  salt- 
water extracts.  The  writer  has  found  that  strong  saline  solu- 
tions, unless  containing  a  large  proportion  of  this  proteid,  are 
hot  precipitated  by  dilution,  the  salt  being  present  in  sufficient 
quantity  to  serve  as  a  solvent  for  the  diminishing  percentage  of 
the  dissolved  proteid. 

I  have  been  able  to  identify  and  obtain  in  a  state  of  compara- 
tive purity,  two  distinct  proteids,  one,  the  most  abundant,  having 
quite  the  properties  of  a  globulin,  which  I  shall  designate  phaseo- 
Hn  and  another,  not  so  definite  in  character,  that  may  be  distin- 
guished as  phaedin. 
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Fbefabation  of  Phaskoun. 

Ad  extract  waa  prepared  by  treating  500  grama  of  fresbly 
groand  beaa  meal,*  which  had  been  previously  esbansted  with 
ether,  with  one  liter  of  2  per  cent,  sodiam  chloride  solution. 
The  residue  was  strained  out  on  coarse  linen,  squeezed  dry  in  a 
screw  press,  aad  again  treated  with  a  liter  of  the  2  per  cent,  salt 
solution.  The  resulting  extract  filtered  very  slowly  and  not 
wholly  clear ;  about  nine-tenths  of  it  was  finally  obtained  as  a 
turbid  filtrate.  This  was  saturated  with  ammonium  sulphate 
and  the  precipitate  produced,  collected  on  a  filter  and  separated 
as  completely  as  possible  from  the  solution.  This  precipitate 
waa  removed  from  tbe  filter  and  treated  with  water.  Much  of 
the  Babstauoe  went  into  solution,  but  a  considerable  part 
remained  undissolved.  After  24  hours  filtration,  a  very  nearly 
clear  liquid  was  obtained,  amounting  to  about  two-thirds  of  the 
solution.  This  was  then  dialyzed  in  a  stream  of  river  water 
for  six  days.  When  thus  freed  from  chlorides,  the  contents  of 
the  dialyzer  were  transferred  to  a  filter,  but  only  a  part  of  the 
separated  proteid  remained  on  the  paper,  the  filtrate  being  milky. 
The  precipitate  collected  was  washed  with  water,  alcohol  and 
ether,  and  when  dried  over  sulphuric  acid,  weighed  16  grams. 
This  preparation  had  the  following  composition  : — 1. 

Pkabeolin,  Preparation  I. 

Carbon 61.73          51.73  52.23 

Hydrc^eD 6.89        8.89  8.96 

Nitrogen 16.28        16.14        18.21  16.37 

Sulphur 0.68          0.54          0.61  0.62 

Oiygen 23.83 

Aah  0.96  0.96  

100.00 

As  this  preparation  separated  from  a  not  perfectly  clear  solu- 
tion, and  therefore,  presumably,  was  impure,  a  part  of  it  was 
dissolved  in  1  per  cent,  sodium  chloride  brine  aud  precipitated 
by  dilution.  After  standing  a  few  hours  to  settle,  the  precipitate 
was  filtered  ofi*  and  washed  with  distilled  water,  with  alcohol 
and  with  ether.     Its  composition  is  as  follows:— 2. 

*  The  "  While  Uedinm  Field  Bean,"  the  seeds  being  about  f  inch  or  l"  io 
length,  was  used  for  this  iDvestigiition. 
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Phabbolin,  Praparatum  I. 

Aab'fKe. 

CtrboD 63.3G  es.eo 

Hydrogeo 8.63  8.69 

Nitrogen 16.12  16.66 

Sulphur  .-. 0.63  0.63 

Oiygen 2S.62 


100.00 
Aoother  preparation  was  loade  by  treating  the  fin«  groand 
beauB,  previonslr  extracted  both  with  ether  and  alcohol,  with 
ID  per  cent,  sodiom  chloride  Rolution,  as  long  as  any  pioteid  was 
removed.  The  extract  was  allowed  to  aland  over  night  and  the 
very  nearly  clear,  greeniBh-yelloi^  liquid  was  decanted  from  the 
sediment  and  saturated  with  ammonium  snlphate.  The  precipi- 
tated proteid  was  collected  on  a  filter  aud  dissolved  in  dilate 
salt  solution.  This  liquid  was  filtered  as  clear  as  possible  and 
then  dialyzed.  When  freed  from  chlorides,  the  globulin  which 
had  separated  was  filtered  off,  and  washed  and  dried  in  the  usual 
manner.  This  preparation,  8,  had  the  following  composition : — 
PRASEOLIN,  Preparalim  L 

I.  II.         ATcnaa.     Art-trw. 

Carbon 52.19  52.19        62.60 

BTdrogen 6.67  6.67  6.72 

Nitr<^D 16,01         16.06         16.04         16.17 

Sulphur 0.63  0.63  0.63 

Oxygen 23.88 

Ash 0.79         0.19         

100.00 
As  this  preparation,  8^  separated  from  a  solution  which  could 
not  be  filtered  perfectly  clear,  it  is  undoubtedly  impure.  In 
order  to  determine  whether  the  preparations  thus  far  obtained 
were  mixtures  of  two  or  more  globulins,  the  following  were  made 
by  fractionally  precipitating  the  extracts.  The  extraction  was 
also  carried  out  in  such  a  way  as  to  afiord  an  approximate  deter- 
mination  of  the  amount  of  phaseolin  contained  in  the  extracts. 

100  grama  of  bean  meal  were  treated  with  500"  of  l  per  cent, 
sodium  chloride  solution,  strained  through  cloth,  and  allowed  to 
stand  BO  aa  to  deposit  most  of  the  suspended  matter.  The  solu- 
tion was  then  decanted  and  360°°  of  nearly  clear  extract  obtained, 
being  therefore  approximately  seven-tenths  of  the  whole.  This 
Bolation  was  then  diluted  with  lOdO"  of  distilled  water  and 
allowed  to  stand  until  the  precipitate  so  produced  had  settled. 
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The  latter  was  collected  on  &  filter,  wubed  with  alcohol  and 
ether,  and  when  air  dried  was  foand  to  weigh  4.76  grams;  prep- 
aration 4.  The  filtrate  from  <|  was  diluted  with  about  an 
equal  bolk  of  water  and  carbon  dioxide  was  passed  through  it. 
After  standing  some  time,  a  precipitate  settled  out,  leaving  the 
liquid  nearly^  clear.  This  was  decanted  and  the  precipitate  col- 
lected on  a  filter  and  treated  like  4.  This  gave  preparation  &, 
which  weighed  3.76  grams.  The  filtrate  from  &  was  further 
diluted  with  a  considerable  quantity  of  water  and  carbon  dioxide 
again  passed  through  the  solution.  This  gave  preparation  6, 
weighing,  air  dry,  1.12  grams.  The  filtrate  from  6  was  treated 
with  acetic  acid,  and  «  further  small  precipitate,  7,  obtained, 
weighing  0.7  gram.  The  four  preparations  together  weighed 
10.34  grama,  and  as  they  were  obtained  from  seven-tenths  of  the 
total  extract,  were  approximately  equivalent  to  the  proteid  de- 
rived from  70  grama  of  air  dry  bean  meal  or  to  14.77  per  cent, 
of  the  meal.  It  is  evident  tbat  in  preparing  the  globulin  by 
dialysis  in  the  manner  just  described,  only  a  part  was  obtained. 
As  preparation  4  was  separated  from  an  unfiltered  extract,  it 
was  necessary  to  dissolve  and  reprecipitate  it  before  submitting 
it  to  analysis.  It  was  accordingly  treated  with  1  per  cent, 
sodium  chloride  solution,  but  had  become  largely  insoluble  in 
brine.  The  insoluble  matMr  was  filtered  off,  the  clear  filtrate 
diluted,  and  carbon  dioxide  passed  through  it  as  long  as  globulin 
was  precipitated. 

The  precipitate  was  6ltered  off,  washed  thoroughly  with  water, 
alcohol  and  ether  and  dried  over  sulphuric  aoid.  Only  l  gram 
of  proteid,  preparation  4^  was  recovered. 

PHABBOLtN,  Preparation  I, 

I.  11.         Avcnce.     Aib-CKt. 

Nitrngea 16.06         15.80         16.97         16.1S 

Ash 0.93  0.93  

Analyses  of  the  other  preparations  gave  the  following  results: — 

Pbaskoum,  PrtparaUm  I. 

L                 II.  ATerics.  A«h<rrM. 

Carbon '. 62.11           58.14  63.6* 

Hydrogen 6.T8          6.78  6.83 

Nitrogen 16.36          16.36  16.48 

Sulphur -          0.63          0.B3  0.68  0.58 

OTjg»a 23.67 

Aih 0.77          0.77          

100.00 
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PRASBOUN,  Prmaraibm  T. 

AiMrM. 

Nitrogen 16.10        18.87 

Ash 1.04         

A  larger  quantity  of  meal  was  oext  extracted,  and  the  extract 
fractionally-  precipitated  in  the  following  manner : 

500  grams  of  meal  were  treated  with  1500°°  of  1  per  cent, 
sodium  chloride  solution,  and  the  extract  filtered  once  through 
good  filter  paper.  About  two-thirds  of  the  extract  were  thus 
obtuned  as  a  tnrbid  solutioD.  Three  volameB  of  distilled  water 
were  added,  and   the  large  precipitate  formed  was  designated 

A.  Through  the  filtrate  from  A,  a  current  of  carbonic  acid  gas 
was  passed,  and  the  resulting  precipitate  filtered  off  and  marked 

B.  Precipitate  A  was  treated  with  abont  50"  of  10  percent, 
sodium  chloride  brine  and  filtered  as  well  as  possible.  A  con- 
siderable part  of  A  had  become  insoluble,  and  the  filtration  was 
ezceedtnglf  slow.  After  two  and  one-half  days,  most  of  the 
solution  had  filtered  very  nearly  clear.  This  was  then  diluted 
with  about  ten  times  its  volume  of  water,  and  the  precipitate 
thereby  produced,  filtered  off,  washed  with  alcohol  and  ether, 
and  dried  over  sulphario  acid ;  preparation  8<  The  filtrate  from 
$  was  again  diluted  with  a  large  quantity  of  water  and  a  second 
precipitate  obtained  in  a  like  manner;  preparation  9. 

The  filtrate  from  9  gave  a  very  small  additional  precipitate 
with  carbon  dioxide,  weighing  when  dry,  only  0.2  gram.  A  por- 
tion of  precipitate  B  was  dried  and  marked  preparation  10.  Five 
grams  of  precipitate  B  were  dissolved  in  ^  per  cent,  sodium 
chloride  solution,  previously  heated  to  70°,  filtered  hot  from  the 
considerable  insoluble  matter,  an  equal  volume  of  water  heated 
to  70"  was  added  to  the  filtrate,  and  the  solation  very  slowly 
cooled.  The  proteid  separated  in  well-developed  spheroids. 
When  this  precipitate  was  filtered  off  and  washed  with  water, 
the  substance  began  to  dissolve,  as  the  salts  were  washed  out,  in 
the  same  way  as  the  globulins  of  the  oat  kernel,  castor  bean  and 
hemp-seed  dissolve,  when  tbey  are  washed  with  water,  after 
separating  from  warm  salt  solutions  on  cooling.  Alcohol  was 
then  added  to  the  contents  of  the  funnel,  and  the  substance 
washed  with  alcohol  and  ether,  and  dried.  This  preparation  ]], 
weighed  3  grams. 


.A^oogle 


192      CONNECTICUT   BIPEBIMENT  STATION,   KKPOBT   1893. 

Tbe  ineolable  proteid  filt«red  from  the  solution  which  yielded 
11,  was  dissolved  in  -^  per  cent,  potaah-wgter  and  gfter  filtering, 
the  Bolation  was  esaotly  neatralized  with  ^  per  cent  hydro- 
chloric acid.  Tbe  precipitate,  which  was  very  readily  soluble  in 
dilnte  sodium  chloride  solntioa,  after  washing  with  water,  alco- 
hol and  ether,  and  drying,  weighed  0.65  gram;  preparation  12. 

Another  portion  of  precipitate  B  weighing  3.3S  grams,  was 
treated  with  i  per  cent,  sodium  chloride  brine,  and  heated  to 
70°.  The  insoluble  matter  W8«  filtered  off,  washed  with  hot 
dilute  salt  solution,  with  water,  alcohol  and  ether,  and  when 
dried  formed  preparation  18,  weighing  1.16  gram.  The  dis- 
eotved  proteid  separated  from  the  filtrate  and  washings  of  18 
on  gradually  cooling,  and  after  washing  with  dilate  alcohol, 
absolute  alcohol  and  ether,  gave  1.64  grams  of  preparation  14. 
All  were  then  dried  at  110*,  and  analysed  with  the  following 
resatts : — 

Phaseolih,  Prtparation  8. 


Carbon 

Hydrogen 

Nitrogen 

03.31 

I.IB 

16.33 

is,3a 

0.G6 

63.31 
1.18 

16.32 
0.61 

0.80 

63.73 
16.46 

Oxygen 

Ash 

0.80 

33.93 
100.00 

A-..™. 

61  .S9 
6.83 
16.31 

0.88 

Sulphur  1 

Oiygon   f 

100.00 

PHA8B0LDI,  Preparatum  It. 

Carbon 

Hydrt^n  ... 
Nitrogen 

61.89 

6.8* 

ie.« 

G1.98 
6,64 

ATtrwb 
fil.Si 

S.T4 
16.40 

0.63 

1.63 

B3,14 

6.84 
16.65 

Oiygen 

Ash 

1.63 

33.13 
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Fbasbolih,  Pnparatioit  II. 

Carbon 52.34  52.49 

Hjdrogan  6.78  6,80 

Nitrogen 16.80  16.86 

SllPt""'    I 23.86 

Asb 0,38  

100.00 
Phaseoun,  preparation  19. 

NitrogBD 16.64        16.6T 

Ash 0.81 

Pbasbolin,  Preparatioii  IS. 

Aib.fnc. 

Carbon S2.T6        63.06 

E;dn>gen 6.81  6.80 

Kitrogen 16,68        16.68 

SulP*""  i M3.41 

Oifgea    ) 

ABh 0.67 

100.00 
pflAflBOUH,  Pr^aratim  14. 

Cwbon 63.12  62.49    ' 

Hydrogen 6.68  6.73 

Nitrogon 16.33  18.46 

^■P""! 24.13 

Oxygen  I 

Aah   -  0,7S  

100.00 

Tfaese  results  show  that  the  greater  part  of  the  proteid  ex- 
tracted by  sodium  ohloride  solution,  obusists  of  a  single  globuIiD, 
amoimttng  at  least  to  15  per  cent,  of  the  seed.  The  greater  part 
of  the  proteid  reiaaiuiog  in  the  seed  after  extraction  with  salt 
solution,  is  presumably  the  same  globuliu,  possibly  inclosed  in  the 
tissue  of  the  coarsely  ground  seed,  so  tbat  it  was  not  reached  by 
the  salt  solution,  or  more  likely,  an  insoluble  or  "  albuminate  "  form 
of  this  globulin,  as  the  following  experiment  indicates.  After 
complete  exhaustion  with  10  per  cent,  sodium  chloride  brine,  of 
the  meal  from  whioh  preparation  3  was  obtained,  the  residne  was 
extracted  with  ^  per  ceot.  potash  water,  the  extract  allowed  to 
stand  over  night  and  then  decanted  and  precipitated  with  hydro- 
18 


;,,,■  Google 


194      CONNECriCDT  EXPERIMENT  STATION,   REPORT   1893. 

chloric  acid,  added  in  very  slight  exoeBB.  The  precipitate  was 
-washed  by  decantation,  redissolved  in  potash  water  and  filtered 
clear.  This  solation  was  then  precipitated  by  hydrochloric  acid, 
and  as  the  proteid  separated  imperfectly,  It  was  treated  with 
alcohol  and  ether,  and  filtered  off.  After  wasbing  with  dilute 
alcohol,  absolute  alcohol  and  ether,  it  was  dried  and  analyzed; 
preparation  15, 

PaiSBOLiN,  Pr^araium  IS. 

Carbon 61.57  62.4T 

Hydrogen 8.18  8.90 

Nitrogen 16.71  16.00 

8"'P''"^i 2t63 

Oiygen  i 


100.00 

Another  praparation  of  the  globulin  was  made  by  treating  100 
grams  of  bean  meal,  previously  extracted  with  ether,  with  SCO  co, 
of  distilled  water,  straining  through  a  cloth,  allowing  the  extract 
to  stand  over  night  to  deposit  suspended  matter  and  decanting 
the  slightly  turbid  liquid,  of  which  the  SfiO  oo.  thus  obtained 
were  diluted  to  2000  cc.  and  treated  with  a  current  of  carbonic 
acid  g&B.  On  standing,  the  considerable  precipitate  settled  oat 
so  that  the  solution  could  be  filtered.  The  precipitate  was 
washed  with  water,  alcohol,  and  ether,  and  when  dried  over  sul- 
phuric acid  weighed  5.6  grams.  As  the  extract  employed 
measured  one-half  the  volume  of  the  water  applied  to  the  meal, 
the  yield  of  globulin  was  in  this  case  approximately  1 1  per  cent, 
of  the  bean  meal.  Although  precipitated  from  a  somewhat  tur- 
bid solution,  and  consequently  not  quite  pure,  this  preparation 
W88  analyzed  with  the  following  results  : — 

Phasboun,  Frtparatioa  IS. 

I.  II.  Avenge.  A«h-fM«, 

Carbon 53.48  62.19  62.49  63.22 

Hydrogen 6.71  8.86  6.79  6.86 

Nitrogen 18.32  16.18  16.211  16.48 

Sulphur 0.45  0.18  0.47  0.48 

Oiygen 22.96 
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It  is  evident  from  tbU  aoftlysie  that  the  principal  proteid  ex- 
tracted hy  water,  is  the  tame  as  that  extracted  by  saline  solutiona, 
and  aa  this  sabatance  is  precipitated  from  the  aqaeons  extract  b^ 
dilution,  it  is  nndoabtedly  diuolved  by  aid  of  the  salts  contained 
in  the  beans.  It  is  not  probable  that  the  acid  contained  in  the 
seed,  causes  this  solution,  for  in  that  case  the  proteid  would  not 
be  precipitated  by  dilution,  a  considerable  excess  of  acid  being 
nt^euarj-  to  effect  its  precipitation.  The  meal  after  extracting 
with  water,  asjast  described,  was  treated  with  1  per  cent  sodiom 
chloride  solution,  the  extract  filtered,  largely  diluted  with  water, 
and  charged  with  carbon  dioxide.  Only  a  trifling  precipitate 
resulted  which,  when  prepared  in  the  usual  manner,  weighed 
0.52  grams.  This  preparation,  17)  ash-free,  contained  16.29  per 
cent,  of  nitrogen.  These  results  show  that  nearly,  if  not  quite  as 
much  of  the  globulin  is  extracted  by  water  with  help  of  the  8alt« 
of  the  seed,  as  by  use  of  stronger  salt-solutions. 

Another  portion  of  the  beab-meal  was  extracted  with  a  con- 
siderable quantity  of  1  per  cent,  sodium  chloride  solution,  the 
extract  was  filtered  as  clear  as  possible,  and  dialyzed  in  a  large 
vessel  containing  alcohol.  The  globulin  readily  separated  after 
a  short  time,  in  well  formed  tetrahedral  crystals  mixed  with 
amorphous  matter.  This  precipitate  was  filtered  off,  treated  for 
48  hours  with  a  1  per  cent,  sodium  chloride  solution,  filtered  clear 
and  again  precipitated  by  dialysis  in  alcohol,  at  first  quite  dilute, 
but  afterwards  of  gradually  increased  strength.  The  substance 
•  now  separated  in  large  well  formed  tetrahedral  crystals,  the  edges 
of  which  were  slightly  curved.  This  precipitate  was  filtered  off, 
washed  with  water,  alcohol  and  ether,  dried  and  analyzed  with 
results  as  follows  ; — 

Fhabbolin,  Preparation  IS.     Cbtetals. 

C&rbon 50.98             60.98  62.70 

Hydn^n 8.56              6.68  6.78 

Hitrogen 16.2!  16.10  18.16  16.71 

Sulphur 0.33  0,29  0.31  0.32 

Oiygec 23.49 


As  dilute  acids  precipitate  proteid  substance  when  added  to 
the  sodium  chloride  extracts  of  the  ground  beaus,  it  was  thought 
desirable  to  make  some  preparations  by  this  method.     Accord- 
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ingi;  sn  extract  was  prepared  by  treating  the  meal  with  1  per 
oeDt.  Bodium  ohioride  aolation,  and  after  oleariDg  as  oompletely 
as  possible  by  sobsidence  and  deoaDtatioD,  -^  per  cent,  hydro- 
chloric acid  was  added  until  a  considerable  precipitate  resulted. 
After  standing  some  hours  the  precipitate  was  filtered  off,  dis* 
solved  in  very  dilute  brine,  filtered  clear  and  preeipitated  by 
dilation.  Only  a  small  part  of  the  substance  separated.  This 
preparation,  19^  was  then  washed  with  water,  alcohol  and  ether, 
dried  and  found  to  contaio  ash-free,  16.71  per  cent,  of  nitrogen. 

The  filtrate  from  19^  when  greatly  dilated,  gave  a  farther  pre- 
cipitate, which,  when  filtered  oS  and  washed  with  water,  alcohol 
and  ether  had  the  following  composition  : — 

Phasboun,  iV<!f)araffM  H, 

Carbon B1.8B  6J.20 

Hydrogeii 8.91  6.96 

Nltrc^en ;.        16.16  16.28 

Sulphur 0.61  0.61 

Oiygen 24.08 


It  is  evident  that  the  same  globulin  was  obtained  by  this 
method  as  by  those  previously  followed.  Next  to  be  noticed  are 
two  preparations  of  phaseolin,  made  by  diluting  the  eodiom 
chloride  extracts  in  the  manner  already  described,  redissolving 
the  precipitates  first  obtained  in  salt  solntion,  and  again  precipi-  * 
tating  by  dilution.  Preparatiou  31,  contained  ash-free  16.65 
per  cent,  of  nitrogen. 

Phaseouk,  lYeparation  It. 

I.  IL  A  Tense.  A>li-tne. 

Carbon S3.21  63.24  62.66 

Hydrogen '...       8.88  8.86  6.90 

Nitrt^en 16.03  18,06  16.06  18.14 

Sulphur 0,58  0.68  0.B8 

Oxygen 23.83 


The  filtrate  from  38  was  then  treated  with  -^  per  cent  hydro- 
chloric acid,  until  a  considerable  precipitate  resulted.  This  was 
filtered  off,  washed  with  water,  alcohol  and  ether,  and  analysed 
with  the  following  results : — 
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Phabeouh,  Preparation  It. 

CarbOD 61.34  62.12 

Hydrogen. G.59  6.70 

Nitrogen 15.86  ICSI 

Sulphur 0.B8  0.S9 

Oxygen 24.38 

Aah 1.48 


One  more  preparation  of  this  globulin  wae  made  with  epeoial 
reference  to  its  parity.  For  this  pnrpoae  a  considerable  quantity 
of  the  globulin  was  precipitated  from  a  1  per  cent,  sodiam 
chloride  extract  of  the  beans,  and  after  filtering  oS,  was  twice 
dissolved  in  dilute  sodium  chloride  solution  and  precipitated  by 
dilution  after  filtering  clear.  The  final  precipitate  was  thor- 
oughly washed  with  water,  alcohol  and  ether  and  analyzed. 
When  dried  over  snlphnric  acid,  the  preparation  wae  readily 
soluble  iD  dilate  aodinm  chloride  solution,  and  consisted  entirely 
of  the  unaltered  phaseolin.  Its  composition  is  shown  by  the 
analysis  of  preparation  34. 

Phisxouh,  Freparatioa  >l. 

I.                II.  ATeraga.  Aih-free. 

Carbon B2.45         BIBS  B2.49  52.76 

Hydrogen 6.99          6.80  6.90  6.9B 

Nitrogen 16.B2        16.39  16.46  18.67 

Sulphur 0.66         0.44  0.60  0.60 

Oiygen 33.23 


The  properties  of  phaseolin  as  shown  by  careful  examination  of 
preparation  24^  dried  over  sulphuric  acid,  are  as  follows: 

In  cold  or  warm  distilled  water  it  is  entirely  insoluble. 

In  sodiam  chloride  solntion,  and  in  very  dilute  acids  and  alka- 
lies, it  is  very  readily  soluble  to  a  clear  solution. 

Dissolved  in  10  per  cent,  sodium  chloride  solution,  it  is  not 
precipitated  by  acetic,  hydrochloric,  nitric  or  sulphuric  acids, 
added  in  either  minnte  or  considerable  quantities,  although  when 
dilute  bydroohlorio  acid  is  added  to  the  1  per  cent,  sodium 
chloride  extract  of  the  beans,  the  phaseolin  is  precipitated. 
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Diaaolved  in  large  proportion  in  10  per  cent.  Bodinm  ohloride 
solution,  the  proteid  ie  precipitated  by  adding  mnch  pare  water. 

SolntionB  of  pbaseolin  in  brine  are  completely  precipitated 
by  saturation  witb  ammoniuni  enlphate,  but  only  sligbtly  by 
saturation  witb  magnesium  enlphate  or  sodium  chloride. 

Potassium  ferrocyanide  and  acetic  aoid  together,  give  a  pre- 
cipitate. 

With  copper  sulphate  and  caustic  potash,  the  usual  violet 
coloration  is  obtained,  and  with  nitric  acid,  the  xanthoproteic 
reaction. 

Dissolved  in  10  per  cent,  sodium  chloride  sotntioo  and  heated 
Tery  slowly  in  a  double  water  bath,  no  turbidity  occurs  until  the 
temperature  is  raised  to  95°.  This  turbidity  slowly  increases  aa 
the  temperature  approaches  100°,  and  after  some  time,  a  floccu- 
lent  precipitate  begins  to  develop,  which  even  after  heating  for 
an  hour  is  bat  slight. 

Like  other  plant-globulins,  pbaseolin  separates  from  warm  con- 
centrated solutions  on  cooling,  and  from  salt  solutions  on  dialy- 
sis, in  the  form  of  spheroids. 

The  striking  resemblance  in  composition  of  this  proteid  to  the 
"myosins"  fonnd  in  the  seeds  of  maize  and  oats,  and  also  to 
animal  myosin,  is  shown  in  the  following  table: — 

PbM«DllD.      Uiltc-mfoilu.*     OaC-nifiMUi.t    Anlniil-mjoiln.) 

Carbon GS.5B  52.68  M.U  52.82 

HydrogeD  ...  6.84  T.02  T.21  1.11 

Nitrogen 16.18  16.82  16.8S  16.17 

Sulphur 0.66  1.30  0.88  1.27 

Oxygen 23.51  22.18  22,69  21,93 

100.00  1 00.011  100.00  100,00 

The  four  proteids,  althongh  having  many  properties  iu  com- 
mon, as  well  as  a  similar  composition,  arc  yet  charaoterized  by 
differences  so  considerable,  as  to  leave  no  doubt  of  the  Individ- 
nality  of  each. 

The  maize-myosin  and  animal-myosin  differ  from  the  other 
two,  by  their  greater  content  of  sulphur,  and  also  in  coagulating, 
the  former  at  70°  and  the  latter  al  55°  C. 

*  Am,  Chem,  JonrDal,  It,  536. 

f  Report  Conn.  Agri.  Expt.  Station  for  1890,  pp.  137  and  160 ;  also  Am,  Chem. 
Jouriul,  It,  3S9;  tlso  Report  Conn.  Agri.  Eipt.  Station  tor  1891,  p,  13t. 

{  Studies  from  Laboratory  of  Phyaiological  Chemistry.  Tale  Unirerai^,  1, 1^3. 
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PhaseoliD  presents  many  poiDU  of  difference  from  the  oat- 
myosin.  It  is  DOt  precipitated  from  solutions  in  10  per  cent, 
•odiam  chloride  by  acids,  and  but  slightly  by  sataraiion  with 
sodium  chloride,  and  is  thrown  down,  both  by  dilution  and  by 
dialysis,  with  muob  greater  difficulty  than  the  oat  myosin. 


SumiiBT  OP 

Ahaltsbb  of 

PUISBOLIN   PBOM   TUB 

ElDKET   BKAK. 

I 

s 
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4 

i 

• 

1 

s 

» 

Carbon.... 

.      52.23 

62.60 

62.60 

62.64 

62.72 

62,35 

Hydrogen.. 

-       6.95 

6.69 

6.72 

6.33 

7.24* 

6.89 

Hitrt^n  .. 

.     16.37 

16.S6 

16.17 

16.12 

18.48 

16.23 

16.87 

16.45 

16.62 

Sulphur  ... 

0.82 

0.63 

0.63 

O.SB 

0,67; 

t  24.24 

0«jgen.... 

.     23.83 

23.62 

23.88 

23.57 

22.92  ' 

100.00 

100.00 

100.00 

100.00 

100,00 

100.00 

10 

II 

It 

It 

14 

IS 

Ifi 

IT 

18+ 

Cftrboa 

.     62.7* 

61.49 

63.06 

62.49 

63-47 

53.22 

52,70 

Hydrogen.. 

.       6.84 

6.80 

6.86 

6.73 

6.90 

8.86 

6.78 

Nitrogen... 

,      16.68 

16.SS 

16.67 

16.6B 

16.45 

le-oo" 

'  16.48 

16.29 

18.71 

Sulphnr   ... 

•        «■"  123.86 

23.41 

24.13 

24.63 ' 

1    0.48 

0.32 

Ojjgon.... 

.     23.13 

) 

1  22.96 

23.49 

100.00 

100.00 

100.00 

100.00 

140.00 

100.00 

100.00 

l» 

w 

21 

u 

» 

u 

Average 

.  RltthBueen, 

(krbon..... 

52.20 

62.66 

52.12 

52.75 

52.58 

52. 

,65 

Hydrogen.. 

6.96 

6.90 

6.70 

6.t.5 

6.84 

7 

,09 

Nitrogen  ... 

.      16.71 

16.26 

16.65 

16.14 

16.21 

16.67 

16.48 

16 

.18 

aUphur  .... 

0.61 

0.58 

0.5S 

0.60 

0,56 

0  43 

0»7gen 

24.08 

23.83 

24.38 

23.23 

23,64 

23.75 

100.00 

100.00 

100,00 

100,00 

100.00 

100,00 

PbEP  A  RATION   OP   PhaBELIN. 

J'roleid  remaining  in  solution  after  separation  of  the  Globulin 
just  described. 
After  precipitating  phaseolin  by  the  various  methods  employed 
in  making  the  foregoing  preparations,  the  extracts  contained  pro- 
teid  matter  which  could  be  separated  by  dialysis  in  distilled 
water,  by  adding  acids  and  by  prolonged  heating. 

These  methods  of  precipitation  gave  products  of  nearly  uni- 
form composition,  except  in  those  oases  where  the  phaseolin  had 
*  Omitted  in  making  average.  t  Telraheiral  crystals. 
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beeD   incompletely  separated.      Preparationa   of  phaselia   were 
aocordingly  made  as  follows: 

When  a  portion  of  the  dialyzed  solution  from  which  prepara- 
tion 1  bad  been  separated,  was  heated  slowly  it  became  tnrbid 
at  40°,  flocks  appearing  at  68°  in  considerable  quantity.  When 
filtered,  after  heating  at  72°,  a  second  tnrbiditf  was  obtained  at 
83°,  and  flocks  formed  at  87°  in  greater  quantity  than  at  68°. 
The  remaining  solntion  was  dialyzed  in  alcohol  until  its  volome 
was  reduced  by  one-half.  An  equal  balk  of  strong  alcohol  was 
then  added  to  the  contents  of  the  dialyzer,  and  the  mixture 
allowed  to  stand  until  the  precipitate  settled.  After  three  days 
the  solation  was  decanted  and  the  preoipitat«  washed  with  abso- 
Inte  alcohol  and  ether  and  dried  over  sulphuric  acid.  The  sub- 
stance, thus  dried  weighed  11  gr4ms.  It  was  finely  ground, 
thoroughly  extracted  with  distilled  water,  and  this  extract  fil- 
tered from  the  large  ineoluble  residue.  The  dear  solution  was 
then  found  to  become  turbid  when  heated  to  63°  and  to  yield 
a  floocnlent  coagnlum  at  76°.  The  entire  solution  was  therefore 
heated  for  several  hours  in  a  water  bath  at  80°,  and  the  co^n- 
lum  filtered  off,  washed  thoroughly  with  water,  alcohol  and  ether 
and  dried  over  snlphurio  acid.  The  0.9  gram  of  substance  thus 
obtained,  was  dried  at  110°  and  analyzed  with  the  following 
result.     Preparation  25. 

Phaseun,  Prtparaiion  tS. 

Aita-lrec. 

Carbon Sl.SI  51.96 

Hydrogen 6.67  6.71 

NitroRen IS.SS  16.66 

^»iVi"^i     25.70 

Oijgen  I 


When  the  filtrate  from  35  was  again  heated  to  80°,  a  further 
coagnlum  resulted.  The  solution  was  accordingly  kept  at  this 
temperature  as  long  as  any  coagnlum  was  produced,  filtered,  and 
the  coagulnm  washed  with  hot  water,  alcohol  and  ether,  and 
dried  for  analysis  at  110°.  This  preparation  26  contained,  ash- 
free,  14.57  per  oent.  of  nitrogen  and  weighed  0.71  gram. 

Two  other  preparations  were  made  from  the  filtrate  from  prep- 
aration 3}  in  nearly  the  same  way  as  the  two  last  described,  the 
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oslir  difference  being  that  the  solution   was   precipitated   witii 
alcohol  without  first  concentrating  by  dialysis  in  alcohol. 

The  first  coagulam,  preparation  27,  obtained  by  heating  at  80° 
weighed  only  0.17  gram,  and  when  dry  contained  without  correc- 
tion for  aab,  14.90  percent,  of  nitrogen.  The  second  weighed 
1.0  gram  and  had  the  following  composition : — 

Phaselih,  Preparation  t$. 

Carbon 61.19  61.57 

Hydrogen 6.87  6.92 

Nitrogen U.Sfi  U.48 


Sulpbui 
OifgeD 


27.03 


1 00.00 


After  largely  diluting,  the  filtrate  from  preparation  16  failed 
to  give  any  farther  precipitate  on  passing  carbon  dioxide  throngh 
it  for  some  time.  The  greater  part  of  this  solution  was  then 
thrown  away,  bnt  by  chance  a  little  acetic  acid  was  added  to  the 
remainder  and  found  to  produce  a  precipitate.  This  precipitate 
was  filtered  off,  washed  with  water,  alcohol  and  ether,  and  when 
dried,  weighed  0.27  gram  and  contained  without  correction  for 
ash,  14,81  per  cent,  of  nitrogen.    Preparation  S9< 

Another  preparation  was  then  made  by  extracting  bean  meal 
with  1  per  cent,  brine,  diluting  the  extract  with  a  large  quantity 
of  water,  and  filtering  ofi  the  precipitate.  The  filtrate  was  then 
treated  with  -^  per  cent,  hydroobloric  acid  until  a  considerable 
precipitate  resulted,  which  was  filtered  off  and  the  solution  again 
treated  with  .^  per  cent,  hydroobloric  aoid.  This  final  precipitate 
was  filtered  off,  washed  with  alcohol  and  ether  and  gave  1.0, gram 
of  preparation  30,  having  the  following  composition : — 

Phasblin,  Preparation  10. 

A«h-fr«. 

Carbon 60.18  61.38 

Hydrogen B.P3  6.71 

Nitrogen 14.41  1 4.84 

Sulpbur  i 
Oiygen  ( 


'26.87 


lOO.OII 
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Again,  the  filtrate  from  preparation  10,  was  treated  with  an 
equal  volume  or  atroog  alcohol  and  allowed  to  staod  over  night. 
The  next  morning,  the  precipitate  which  had  separated  was  fil- 
tered off  and  treated  with  water.  Thia  dissolved  some  of  the 
sabstance.  The  solution,  filtered  clear,  when  heated,  gave  a 
floocutent  coagulum  at  80°.  With  acetic,  hydrochloric  or  nitrio 
acid,  it  gave  a  precipitate  when  the  reagents  were  added  in  suf- 
ficient quantity.  These  precipitates  were  soluble  in  sodium 
chloride  solution,  and  those  produced  by  hydrochloric  and  nitric 
acids,  were  soluble  in  an  excess  of  the  acid,  but  that  given  by 
acetic  acid,  was  not  Doticeably  soluble  in  an  excess.  The  precipi- 
tate obtained  with  nitric  acid,  did  not  dissolve  on  warming,  aa  is 
the  case  with  such  precipitates  yielded  by  proteoses.  The  reac- 
tion of  the  extract  was  slightly  acid,  but  it  was  not  possible  to 
precipitate  anything  therefrom,  by  the  most  careful  neutralization. 
The  whole  solution  was  then  treated  with  -^  per  cent,  hydro- 
chloric acid  ;  the  precipitate  thus  formed  had  the  following  com- 
position : — 

pHjisgLiN,  Prfparatioti  tl. 

Carhoo 49.91  51.98 

Hydrogen 6.B5  6.82 

Nitrogen 13  96  14.53 

S'"Pl"'M 2G.68 

Oxygen  I 


The  precipitate  from  which  31  was  derived,  after  this  extrac- 
tion with  water,  was  but  slightly  soluble  in  sodium  chloride 
solution,  and  was  therefoni  treated  with  -f^  per  cent,  potash- 
water.  The  resulting  solution  was  filtered  clear,  and  hydrochloric 
acid  cautiously  added,  until  a  precipitate  formed  which  was  col- 
lected on  a  filter  and  treated  in  the  usual  manner.  When  dry, 
this  preparation,  33,  weighed  3.3  grams. 

The  filtrate  Irom  32  waa  further  treated  with  -^  per  cent,  hy- 
drochloric acid,  and  a  second  precipitate  obtained  which  weighed 
O.C  gram  ;  preparation  33. 
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Pbabblin,  Prfparalion  It. 

I.                     II.  A  rente.  A*b-trca. 

Carbon 61.74  81.74              61.74  62.6S 

HydrogeD 1,04  7.00              7.02  7.14 

Nitrogen 14.89  14.99  15.16 


Solphui 
Oxygen 


25.06 


100.00 
Ph  ABE  LIN,  Prtparation  U. 


NttrogeD 11.24  J4.BS 

Aih 4  12 

Another  preparation  was  made  by  extracting  100  grams  of 
bean  meal,  with  100  co.  of  1  per  cent,  aodinm  chloride  eolation, 
and  waahing  the  iDsolnble  residue  with  100  co.  of  the  same  solu- 
tion, applied  in  sucoessive  portions.  Ttie  entire  extract  was  then 
filtered  nearly  clear,  and  dialyzed  into  aloohol.  The  alcohol  of 
the  outer  vessel  was  frequently  renewed,  and  the  process  was 
continned  until  practically  all  the  proteid  matter  had  separated. 
The  precipitate  was  then  filtered  ofi  and  extracted  with  1  per 
cent  Bodinm  chloride  solution.  Much  of  the  substance  remained 
undissolved.  The  solution  was  filtered  clear  and  dialyzed  again, 
in  alcohol  of  0.8S  sp.  gr.  which  was  renewed  once  during  the  pro- 
cess. The  precipitate  resulting  was  filtered  off  and  washed  with 
dilute  alcohol,  absolute  alcohol  and  etber  and  dried  at  110°.  Its 
composition  was  as  follows : — 

Pbisbun,  Pirparation  U. 

Atk-rtte. 

Carbon 46.49  51,38 

Hydrogen 6.25  6.91 

Nitrogen 13.27  14.6T 

^"•l*"! 27.04 


In  order  to  obtain  a  purer  preparation  of  the  proteid  by  this 
method,  200  grams  of  bean  meal,  first  extracted  with  petroleum- 
benzine,  were  treated  with  1  liter  of  1  per  cent,  sodium  chloride 
eolation  and  after  squeezing  ont,  the  residue  was  mixed  with 
another  liter  of  the  same  solution  and  again   squeezed.     After 
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Standing  over  oigbt,  the  turbid  extract  was  decanted  and  dialyzed 
in  alcohol  for  three  days,  the  alcohol  being  once  renewed.  This 
treatment  precipitated  nearly  all  the  proteida,  which  were  col- 
lected on  a  filter,  and  after  the  solution  had  run  ofi^  the  precipi- 
tate was  suspended  in  ^  per  cent,  sodium  chloride  eolntion,  filtered 
oS  and  washed  with  the  same  aolation.  The  clear  filtrate  and 
washings  were  then  dialyzed  into  alcohol  until  a  considerable 
precipitate  had  formed  which  was  filtered  off  and  washed  saccea- 
sively  with  50  per  cent,  alcohol,  stronger  alcohol,  absolute  alcohol 
and  ether  and  dried  over  sulphuric  acid.  It  was  then  almost 
wholly  soluble  in  water,  but  after  drying  at  110°  it  became  insol- 
uble, and  was  washed  with  water,  alcohol  and  ether  and  again 
dried,  35. 

Pbasblih,  Freparalion  ti. 

I.                 II.  ATenie.  Aih-Irce. 

Carbon 49.01           49.01  6I.S7 

HydTOgan 6.T7          6.7T  7.10 

Nitrogen _         U.26         13.33  14.04  14.71 

^"'P*""   I 26.82 

Oiygeo    I 

Ash 4.58  ....  4.B8 


Another  trial  was  made  by  treating  400  grams  of  bean  meal, 
previously  exhausted  by  benzine,  with  1  per  cent,  sodium  chlo- 
ride solution,  dialyzing  the  extract  for  24  hours,  and  filtering  off 
the  precipitated  phaseolin.  The  clear  filtrate  after  standing  over 
night,  deposited  a  considerable  quantity  of  proteid,  but  the  solu- 
tion with  this  deposit  was  returned  to  the  dialyzer  and  left  for 
two  days  longer,  when  it  was  filtered,  the  precipitate  washed 
with  water,  alcohol  and  ether,  dried  over  sulphuric  acid,  and  6 
grams  of  preparation  86»  obtained. 

Phasblih,  Prtparatim  U. 

Carbon   60.44  61.41 

Hydrogen T.14  7.2S 

Nitrogen 14.31  1469 

Sulphur 0.46  0.47 

Ozygea 26.28 

Ash 1.94 

100.0« 
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The  filtrate  from  preparation  86  was  tbeu  dialyzed  into  di»- 
titled  water  wliich  was  renewed  every  24  bonre  for  aereral  days. 
After  a  week  tbe  solntion  was  filtered  and  the  preoipitate  waabed 
with  water,  alcohol  and  ether  and  dried  over  Bulphnrio  acid.  It 
weighed  1.60  grams,  37. 

Phibilin,  iVeparofton  I7> 

I.                 II.         AiEitCB.  Aah-fn*. 

CarbOD &1.38        61.23         51.30  63.19 

Hjdrogen 7.26          8.99          7.12  7.24 

Nitrogen 14.62          ....         U.B3  U.79 

Sulphur  » 25  i,g 

Oxygen    i 


One  more  praparatioD,  38,  w^  made  in  the  same  manner  as 
87,  and  bad  the  following  compoHitioD : — 

Phasblin,  PryMration  IS. 

Carbon 60.20  61.27 

Hydrogen 7.07  7.3! 

Nitrogen 14.0!  U33 

Sulphur 0.60  O.fil 

Oxygen 38.68 


Fnrtber  dialynB  In  distilled  water,  of  tbe  filtrate  from  prepara- 
tion 37,  gave  no  more  precipitate.  The  solntion  was  therefore 
satarated  with  ammonium  anlpbate,  and  tbe  preoipitate  so  pro- 
duced filtered  off  and  diasolved  in  distilled  water.  This  solntion 
which  now  had  a  volume  of  about  400**  waa  dialyzed  for  some 
days,  first  in  river  water,  and  afterwards  in  distilled  water,  but 
only  a  trace  of  substance  separated.  This  was  filtered  off,  and 
tbe  perfectly  clear  solution  gave  tbe  following  reactions : 

Saturation  with  sodium  chloride  produced  no  precipitate  until 
aoetic  acid  was  added.  Acetic  acid  in  tbe  absence  of  salt  gave 
no  precipitate.  Nitric  acid  gave  a  turbidity  when  added  in  oon- 
Biderable  quantity,  and  the  addition  of  some  sodium  chloride  pro- 
duced no  further  precipitation.     Sulphate  of  copper  gave  no  pre- 
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cipitste.  This  solatioa  when  heated  beosme  tarhid  at  61"  and 
partioolate  at  63°. 

The  entire  solotion  was  therefore  heated  to  70*  in  a  vater 
bath  which  did  not  exceed  this  temperatare,  and  after  9  hours, 
filtered  from  the  separated  ooagnlam.  This  was  then  waahed 
with  distilled  water,  aloohol,  absolate  alcohol  and  ether,  and 
dried  over  sulphnrio  acid.  It  weighed  0,46  gram.  Before  dry* 
iDg,  this  co^alum  disHolved  readily  in  ^  |)er  oeot.  hydro- 
chloric acid,  and  in  dilate  potash  solution,  and  gave  a  vioUt 
reaction  with  sulphate  of  copper  and  caustic  potash.  The  filtrate 
from  this  coagnlum  gave  a  fnrtber  small  ooagotum  when  heated 
at  70°,  for  some  time  longer.  This  was  filtered  o^  and  after 
treating  in  the  same  way  ae  the  first  ooagnlnm,  was  added  to  it. 
The  total  amount  of  coagnlum,  preparation  39^  amounted  to  0.63 
gram,  and  after  drying  at  110°  waa  found  to  contain,  ash-free, 
16.23  per  cent,  of  nitrogen. 

The  filtrate  from  39  was  then  dialyzed  into  alcohol,  and  the 
solution  thereby  concentrated.  On  adding  an  equal  volnme  of 
strong  alcohol,  the  proteid  was  precipitated.  This  was  filtered 
off,  washed  with  abBolute  alcohol  and  ether,  and  dried  over  aal- 
phiiric  acid.  It  then  weighed  0.72  gram  which  shows  that  the 
proteids  bad  been  almost  wholly  precipitated  by  dialysis  and 
coagulation. 

This  substance  gave  a  nearly  clear  solution  with  distilled  water, 
not  made  clearer  by  adding  a  few  drops  of  sodium  chloride  sola- 
tioD,  With  caustic  potash  and  sulphate  of  copper,  a  pink  color 
was  developed  which  had  a  distinct  violet  tinge,  and  was  by  do 
means  so  red  as  that  given  by  pnre  proteoses  and  peptones. 

The  aqueous  solution  heated  to  85°  gave  a  floconlent  ooi^ulnm 
which  apparently,  represented  most  of  the  substance.  From  this, 
it  would  appear  that  true  proteoses  are  present  in  extremely  small 
amounts. 

Dried  at  110°,  this  preparation,  40,  contained,  ash-free,  13.60 
per  cent,  of  nitrogen.  Being  thrown  down  by  strong  aloohol,  it 
oonld  scarcely  be  pure,  and  the  nitrogen  determination  is  only 
of  value,  as  indicating  that  the  coagulnm  mainly  consisted  of 
proteid. 

Of  these  preparations,  S5*  87  and  32,  are  unquestionably  mix- 
tures of  pbaseolin  and  pbaselin.  Excluding  these  three  and  also 
89  and  40,  evidently  impure,  the  remaining  agree  fairly  well,  as 
is  shown  by  the  following  table : 
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Hydrogen  . 

Nitrogen  .. 
Salphnr  I 
Oxygen    I 


U.ST 

14.48 

14.81 

14.84 

14.63 

14.86 

27.03 

36.87 

36.68 

zr 

100.00 

100.00 

100.00 

zr 

tl 

It 

u 

IT 

IS 

Average 

61.38 

ei.37 

61.41 

62.19 

61.27 

61.60 

6.91 

7.10 

7.38 

7.34 

7.22 

7.02 

14.6T 

14.71 

14.69 

14.79 

14.33 

14.66 

27.04 

3S.8I 

1  26.26  f 

26.78 

(    0.61 
*  26.68 

0.49 

26.24 

100.00 

100.00 

100.00 

ioa:oo 

100.00 

100.00 

Carbon 

Hydri^a  .. 

Sulphur  ) 
Oxygen    i 


It  is  probable  that  these  analyfles  pretty  closely  represent  the 
trne  compositioD  of  this  proteid,  the  various  preparatioDS  having 
been  made  under  such  diverse  conditioos  as  to  exclude  the  pos- 
sibility of  their  bein;;  mixtures  of  the  phaselin  with  non-proteid 
substances. 

PreparatioDB  26  and  28  were  precipitated  by  heat,  29  and  30 
by  acid.  Preparations  31^  S4  and  36  were  thrown  down  by 
alcohol,  extracted  by  water  from  tbe  precipitate  so  produced, 
and  separated  from  the  solution — 31  by  aoid,  and  84  and  35  by 
dialysis  in  alcohol.  Finally,  36,  S7  and  38  were  obtained  by 
fractional  dialysis  in  water. 

There  is  some  difficulty  in  deciding  to  what  class  of  proteids 
phaselin  should  be  assigned.  It  most  nearly  agrees  with  the 
globulins,  being  precipitated  by  dialysis  after  nearly  all  the  salts 
are  removed,  and  thereby  largely  converted  into  an  insoluble 
form.  Complete  precipitation  is  not  accomplished,  even  by  pro- 
longed dialysis  in  distilled  water,  and  it  may  be  qncstioned 
whether  the  precipitation  that  occnrs  on  dialysis  in  water,  is  not 
tbe  result  of  transformation  into  "  albuminate." 

Nitric  aoid  in  sufficient  quantity  gives  a  precipitate  which,  on 
wanning,  does  not  dissolve  in  the  manner  characterizing  pro- 
teoses. Saturation  with  sodium  chloride,  gives  only  a  slight  pre- 
cipitate, but  fnrtber  addition  of  acetic  aoid,  occasions  an  abun- 
dant precipitate.  With  copper  sulphate  and  caustic  potash,  a 
violet  color  is  produced. 
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The  cos^alum  prodaoed  by  heat,  dissolvea  io  ^  per  oect. 
hjdroohlorio  acid  when  heated  to  80°.  The  temperatare  at 
which  coagulation  commeDces,  varies  with  the  amount  of  salts 
preeeut,  s  turbidity  usually  appearing  between  40°  and  50°  in 
Bolations  wbich  have  been  dialyzed  until  the  greater  part  of  the 
phaseolin  has  been  separated.  The  10  per  cent,  sodiara  chloride 
extract  of  the  bean  meal,  became  tnrbid  at  fi2°-06°,  flocks  form- 
ing at  68°-'70'.  The  aqueous  eitract  of  the  meal,  heated  to  60° 
gave  a  turbidity  but  slightly  increased  by  boiling.  When  In 
per  cent,  of  sodium  chloride  was  added  to  the  aqneoas  extract, 
turbidity  occnrred  at  37°  and  flocks  formed  at  62°.  The  coagula- 
tion of  this  proteid  by  heat,  proceeds  very  slowly  and  is  com- 
pleted only  by  very  prolonged  heating,  for  days  even,  at  a  tem- 
perature considerably  higher  tban  that  at  which  flocks  first 
appear. 

Amount  of  jyoteidt  in  the  Kidney/  Bean. 

The  quantities  of  these  two  proteids  oconrring  in  the  kidney 

bean  cannot  be  accurately  determined,  owing  to  the  ditfionlties 

encountered  in  separating  them.     An  approximate  estimate  is  as 

follows : 

1.  A  sample  of  freshly  ground  air-dry  bean  meal  yielded  by 
combustion,  8.785  per  cent,  of  nitrc^en.  Considering  all  the  ni- 
trogen to  exist  as  proteids  containing  16  per  cent,  of  this  element, 
the  proportion  of  proteids  in  the  bean  meal  would  be  (3.7t)9X 
6.25=)  23.65  per  cent. 

2.  Twenty  grams  of  bean  meal  were  treated  repeatedly  with 
10  per  cent,  sodium  chloride  solution,  nntil  no  more  proteids 
conid  be  extracted.  The  residue,  after  washing  with  water, 
alcohol  and  ether,  weighed  air-dry  11,41  grams  and  contained 
1.S77  per  cent,  or  0.214  grams  of  nitrogen,  equivalent  to  1.338 
grams  of  salt-insoluble  proteid,  which  amounts  to  0.69  per  cent, 
of  the  meal.  The  sal  Insoluble  proteids  were  accordingly  (33.65  — 
6.69=16.96)  17  per  cent,  of  the  meal. 

3.  In  makifag  preparations  4$  5,  6  and  7^  p.  190,  the  phaseolin 
obtained  from  the  salt-extract  amounted  to  14.77  per  cent.  Thie 
when  weighed  was  not  altogether  pure  or  dry,  but  on  the  other 
hand,  a  pan  of  this  proteid  existing  in  the  salt  extract,  was  not 
recovered,  so  that  it  may  be  fairly  assumed  that  the  meal  con- 
tains about  15  per  cent,  of  salt-soluble  phaseolin.  This  deducted 
from  the  17  per  cent,  of  total  salt-soluble  proteids,  leaves  2  per 
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cent,   for  pbaselin,    reckoned    water-free,  other  proteids    being 
present  in  very  minnte  qnantity. 

4.  The  preparationa  30,  37,  39  and  40,  pp.  204-6  were  ob- 
tained from  one  and  the  same  portion,  400  grama,  of  bean  meal, 
after  pbaseolin  had  been  as  completely  removed  as  practicabl& 
These  prepaiations  after  drying  over  anlphurio  acid,  weighed 
respectively  6.00,  1.C0,  0.63  and  0.T2  grams,  their  total  weight 
being  8.9S  grams,  equal  to  2.24  per  cent,  of  the  meal.  Their 
average  aitrogen  content  was  14.64  per  cent,  very  nearly  that  of 
phaselin.  Making  liberal  allowance  for  impnrities  and  incom- 
plete drying,  they  represent  about  'i  per  cent,  of  phaselin. 

5.  Twenty  grama  of  bean  meal  were  extracted  as  completely  as 
possible  with  -^  per  cent,  potash-water.  The  washed  and  air-dry 
residue  weighed  11.27  grams,  and  contained  O.Ql  per  cent,  or 
0.1026  grams  of  nitrogen,  e<inal  to  0.611  grams  of  (water-free) 
proteid,  insoluble  in  alkali,  or  to  3.06  per  ceut.  of  the  meal.  The 
alkali-soluble  proteid  amounted  therefore  to  (23,65—3.06=20.59) 
S0.6  per  cent,  of  the  meal. 

6.  On  pages  IS3-4  is  recorded  that  the  proteid  insoluble  in  salt 
solution,  but  dissolved  by  ^  per  cent,  potash,  15,  contained  16  per 
oent.  of  nitrogen  and  accordiogly  had  nearly  the  composition  of 
phaseolin.  It  is,  therefore,  probable  that  the  proteid  nndissolved 
by  salt- sol utioD,  is  phaseolin.  On  this  assumption,  the  kidney 
bean  examined,  contains  about  21.6  per  cent,  of  phaaeolio,  and 
about  2  per  cent,  of  phaselin. 

7.  The  foregoing  data  are  summarized  as  follows : — The  "  white 
medium  field  bean  "  contains  approximately. 

Phaselin,  Balt-Boiuble , 2     per  cent. 

Phaaeolin,  Mlt-aolubla 15  " 

Pbaseolin?  salt-iaxoliible,  alkali' soluble 3.C      '* 

PhaseollD?  iDBolubleinMltand  in  ^  percent  nlkali      3  " 

Total  proteidB 23.6      '■ 

Schuize,  Steiger  and  Maxwell  have  stated  •  that  10  per  cent,  of 
the  nitrogen  of  the  seeds  of  the  horse  bean  ( Ficia  /aba)  the 
vetch  and  the  pea,  exists  in  non-proteid  form.  Should  such  prove 
to  be  the  case  with  the  kidney  bean,  then  its  total  proteids  would 
be  about  21  per  cent,  instead  of  23.6  per  cent. 
*  VerBuohs  SIttlo&eu  ixiii,  306. 
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Conclusion. 
The  kidoej  bean  coDtaios  two  globalins  characterized  by  great 
Bolability  in  very  dilate  satine  solntiona,  and  by  yielding  precipi- 
tates with  acids  which  are  soluble  in  aodinm  chloride  solutions. 
One  of  these  globulins,  pkaseoUn,  probably  forms  about  20  per 
cent  of  the  seed,  and  has  tlie  following  composition,  which  is  the 
average  of  analyses  of  24  difierent  preparations : — 


Carbon 63.98 

Hydrogen 6.84 

Nitrogen 16.47 

Sulphur 0,86 

Oxygen  .., S3.B5 

100.00 

This  is  the  proteid  described  by  Ritthansen  in  1884,  to  which 
he  assigned  very  nearly  the  same  composition  as  that  above 
given. 

The  other  proteid,  phaselin,  is  much  more  sotnble,  remaining  in 
solution  after  the  phaseolin  has  separated.  It  ia  slowly  coaga- 
lated  by  heat  at  temperatures  varying  with  the  amount  of  salts 
present  and  the  rapidity  of  heating.  It  is  precipitated  by  acids, 
on  prolonged  dialysis  yields  insoluble  or  albuminate  modifica- 
tions, and  has  more  nearly  the  properties  of  a  globulin  than  of 
any  other  recognized  cl.isa  of  proteids.  It  has  an  unusually  low 
nitrogen  and  high  oxygen  content  as  shown  by  the  subjoined 
average  of  the  analyses  of  11  difierent  preparations  : 

Fhaaitin, 

Carbon , 61,80 

Hydrogen 7,03 

Nitrogen 14.66 

Sulphur 0.49 

Orygon 26.34 

100.00 


In  addition  to  these  two  globulins,  the  extracts  were  found  to 
contain  an  extremely  small  amount  of  proteote. 
May,  1S93. 
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THE  PROTEIDS  OF  COTTONSEED. 

Bt  Thouas  B.  Osborne  and  Clakk  G.  Yoobheeb. 

The  only  reference  to  the  proteids  of  oottoneeed  which  we  can 
find  waa  made  by  Ritth&usen  in  1861  (Jour.  f.  prakt.  Chem., 
xxiii,  485),  who  stated  that  he  had  been  unable  to  obtain  orystalB 
of  proteid  matter  from  this  seed  and  also  that  h«  would  bood 
publish  his  completed  investigations  of  the  proteid  bodies  of  this 
as  well  aa  of  several  other  seeds  which  he  named.  Papers  on 
the  proteids  of  the  other  seeds  mentioned  by  him  were  suhse- 
qnently  published,  bat  we  have  not  found  anything  relating  to 
those  of  cottonseed.  Since  so  long  a  time  has  elapsed,  we  feel 
warranted  in  assuming  that  Ritthansen  has  abandoned  his  inten- 
tion of  reporting  the  results  of  his  investigation.  The  impor- 
tance which  cottonseed  meal  has  assumed  as  a  cattle-food  of  late 
years,  makes  it  desirable  to  understand  its  chemical  composition, 
especially  as  regards  tbe  nitrogen  compounds  which  it  contains 
so  abundantly.  Oar  resalts  are  not  as  satisfactory  as  we  hoped 
for  when  we  undertook  this  work  but  we  have  decided  to  publish 
tbem  as  they  stand  and  shall  endeavor  to  make  them  more  com- 
plete in  the  future.  The  difficulties  encountered  are  due  to  the 
presence  of  substances  which  render  filtration  of  tbe  extracts 
extremely  alow  and  to  the  large  amount  of  coloring  matters 
taken  up  from  the  seed  together  with  tbe  proteids,  which  could 
be  separated  only  with  difficulty  and  large  loss  of  substance. 
The  material  used  in  our  investigation  consisted  partly  of  seed 
from  which  the  cotton  had  been  removed,  but  which  otherwise 
was  in  the  condition  in  which  it  was  harvested.  We  separated 
tbe  kernels  from  these  seeds  by  chopping  them  in  a  wooden  bowl 
and  sifting  out  the  larger  fragments  of  husk.  We  thus  suc- 
ceeded in  obtaining  meal  nearly  free  from  hulls.  This  meal 
was  bruised  in  a  mortar  and  freed  from  most  of  tlie  oil  by 
extraction  with  benzine  and  from  beniine  by  drying  in  the  air 
at  the  temperature  of  the  room.  Samples  of  commercial  cotton- 
seed meal  from  which  the  oil  had  been  expressed  by  the  usual 
process  were  also  used  and  gave  the  same  result  when  extracted, 
and  therefore  in  the  following  account  of  our  experiments,  no 
special  mention  is  made  of  the  origin  of  the  meal  employed. 
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a.  £kctraction  with  Water. 
100  grams  gf  cottonseed  meal  were  extracted  with  3  liters  of 
distilled  water  and  the  filtere4  extract  saturated  with  ammonium 
sulphate.  The  small  pi'ecipitate  so  produced  was  filtered  off, 
dissolved  in  water,  the  solution  filtered  clear  and  placed  in  a 
dialfzer.  After  remaining  a  week  in  running  water  no  precipita- 
tion occurred,  showing  the  absence  of  any  notable  quantity  of 
globulin  Bolnble  in  the  dilute  saline  solution  produced  by  the 
salts  of  the  seed  with  the  water  used  in  the  extraction.  The 
dialyzed  solution  gave  no  immediate  coagulum  on  boiling, 
proving  the  absence  of  albumins.  The  solution  was  then  evapo- 
rated over  a  lamp  and,  after  boiling  some  time,  a  light,  bulky 
coagulum  gradually  separated.  When  the  solution  became  quite 
concentrated,  the  coagulum  was  filtered  off",  washed  with  water, 
alcohol  and  ether,  dried  over  sulphuric  acid  and  found  to  weigh 
0.25  gram.  The  filtrate  from  this  coagulum  was  evaporated  to 
small  volume  on  a  water-bath  and  precipitated  by  pouring  into 
absolute  alcohol.  The  precipitated  proteid  was  then  wasbsd 
with  absolute  alcohol  and  ether  and  weighed,  when  dry,  0.40 
gram.  Accordingly,  0.65  per  cent,  of  the  oil-free  meal,  consisted 
of  water-soluble  proteose-like  matter.  The  amount  of  this  sub- 
stance was  BO  small,  and  the  difficulty  of  preparing  it  in  a  state 
of  purity  so  considerable,  that  it  was  not  further  examined. 
Other  experiments,  both  with  water  and  saline  solution,  folly 
confirmed  the  results  here  described  and  left  no  doabt  that  the 
amount  of  water-sol nble  proteid  is  very  small. 

b.  Extraction  with  Sodium  Chloride  Solution, 
When  treated  with  10  to  20  per  cent,  sodium  chloride  solution, 
the  cottonseed  meal  yields  a  slightly  acid  extract  of  a  yellowish- 
pink  color  which  is  viscid,  and  difficult  to  filter.  When  heated 
slowly,  this  extract  becomes  turbid  at  44°,  flocks,  in  small 
amount,  separating  at  94°.  Filtered  after  heating  to  70°,  the 
solution  becomes  turbid  when  heated  again  to  70*  and  flocks  in 
larger  amount  separate  at  93°. 

Saturation  with  sodium  chloride  gives  a  slight  precipitate. 
Dilution  of  the  extiact  with  water  yields  an  abundant  precipitate 
which  is  rediseolved  on  warming  and  again  separates  in  the  form 
of  spheroids  when  cooled. 

50  grams  of  oil-free  meal  were  extracted  with  10  per  oent. 
sodium  chloride  solution,  and  the  meal  washed  with  the  same 
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solatioD  ae  long  as  any  proteid  coul3  be  extracted.  The  extract 
and  waebings  were  saturated  with  ammooiam  enlpbate,  the  pre- 
cipitate produced  filtered  off,  dissolved  in  dilute  sodium  chloride 
brine,  filtered  and  dialyzed  for  four  days.  The  solution  was  then 
removed  from  the  dialyzer  and  the  precipitated  globulin  filtered 
oft,  washeti  with  water,  alcohol  and  ether,  and  dried  over  eul- 
phurio  acid.  There  was  thus  obtained  7  grams  or  14  per  cent, 
of  light  yellowish  proteid  which  when  dried  at  110°,  had  the 
composition  given  below.  Preparation  1. 

A  second  preparation  was  made  by  treating  100  grams  of 
meal  with  3  liters  of  20  per  cent.,  sodium  chloride  solution  for 
48  hours  and,  after  filtering,  saturating  the  extract  with  ammo- 
nium sulphate.  The  meal-residue  was  again  treated  with  20  per 
cent,  sodium  chloride  brine  and  after  filtering  the  extract,  it  was 
saturated  with  ammonium  sulphate  and  added  to  the  firat. 

The  ammonium  sulphate  precipitate  was  filtered  oft  and  dis- 
solved in  10  per  cent,  sodium  chloride  solution,  yielding  a  deep 
brown  liquid.  This  was  filtered  clear  and  dialyzed  till  free  from 
chlorides  when  the  precipitate  was  filtered  off  and  treated  in  the 
usual  way.  There  resulted  16.83  grams  of  globulin  of  a  slightly 
yellowish  color  which  had  the  composition  stated  below.  Prepara- 
tion S. 

A  third  preparation  was  obtained  by  extracting  100  grams  of 
meal  with  water  and  then  treating  the  residue  with  20  per  cent, 
sodium  chloride  solution. 

The  salt-extract  was  filtered,  saturated  with  ammonium  sul- 
phate and  otherwise  treated  in  the  manner  already  described  in 
making  preparations  1  and  2,  Only  8.39  grams  of  globulin  were 
recovered,  indicating  a  conversion  into  the  insoluble  modification, 
through  contact  with  water. 

The  composition  of  this  preparation  3,  is  shown  by  the  follow- 
ing figures. 

Cotton  Seed  Globdlin. 


I.  II.  At.  tnt.        1.            II.  At.  trw.  '  free. 

Carbon...  el.Sfi  ....  61.66  51.91  61.75  51.75  51.86  |5I.S6  81.77 

HydroReD.  6.78      6.7S      6.79    6.81  ....  6.87  6.88'  6.73  6.74 

Nitrogen..  18.02  18.12  18.07  18,1)9  17.90  18.15  18,03  18.07  17.83  17.97 

Sulphur  ..  0.68      0,68       0.68,  0.67  0,67  0.67'  0.71  0,71 

Oxjigea S2.63 22  52    22  81 

Ash 0.11       0.11  0.11  0.21       i  0.22       
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The  properties  aud  composition  of  this  substance  are  so  simiUr 
to  those  uf  the  vegetable  vitellin  found  in  the  seeds  of  fiaz, 
hemp,  wheat  and  other  seeds,  it  seemed  probable  that  the  three 
preparations  just  described  were  not  entirely  pure  and  that  if 
freed  ftom  all  foreign  matters  they  would  agree  more  closely 
with  the  globulin  of  the  seeds  just  named.  Three  preparations 
were  accordingly  made,  substantially  In  the  manner  already  de- 
scribed and,  after  drying  over  sulphuric  acid,  they  were  redis- 
solved  in  10  per  cent,  sodium  chloride  brine  and  the  resulting 
clear  solutions  were  dialyzed.  The  globulin  thus  reprecipitated 
was  filtered  off,  thoroughly  washed  with  water,  alcohol  and  ether 
and  when  dried  at  110°  analyzed  with  the  following  results: 

Cotton  Seed  Globulin,     Epestin. 


Cerbon 51.99  5I.7G  bl.SG  61.93  '  51.68  61.SS       51.63  62M 

Hydrogen 6.68  8.70  '     6.92  6.97        7.11  6.92         8.97  7.03 

Nitrogen 18.72  18.7B  18.40  IS.B2  |   18.68  18.40      18.53  18.68 

Sulphur 0.75  0.75  0.60  O.Bl        0.S6  ....  0.66  0.66 

Oijgen 22.02       22.07  1    21,89 

Ash 0.33        1     0.74        !     0.83        0.82        


We  next  attempted  to  detect  the  presence  of  other  globulins 
ill  the  sodium  chloride  extract.  One  kilogram  of  cottonseed  meal 
was  extracted  with  10  per  cent.  »odium  chloride  solution  and  as 
the  extract  after  straining  through  cloth  was  quite  concentrated 
and  could  not  he  filtered,  it  was  shaken  with  ether  so  as  to 
remove  oil  and  other  substances  soluble  in  that  liquid.  On  stand- 
ing, a  part  of  the  aqueous  solution  separated,  leaving  a  super- 
natant layer  consisting  of  an  emulsion  which  long  standing  failed 
to  resolve.  Addition  of  alcohol,  instead  of  breaking  up  the  emul- 
sion, transformed  it  into  a  jelly-like  mass  of  considerable  solidity. 
The  unemulsilied  part  of  the  extract,  after  standing  some  time,  was 
decanted  and  dialyzed  free  from  chlorides.  The  dialyzed  solution 
was  allowed  to  stand  until'  the  globulin  had  deposited  when  the 
supernatant  liquid  was  decanted.  The  separated  globulin  was 
treated  with  10  per  cent,  sodium  chloride  brine  and  the  solution 
filtered  very  nearly  clear.  This  solution  was  then  dialyzed  for 
18  hours,  during  which  time  a  large  precipitate  formed  which 
was  filtered  ofi',  washed  with  water,  alcohol  and  ether,  and  when 
dried  over  sulphuric  acid  weighed  23,S3  grams.  Preparation  7. 
The  filtrate  was  found  to  be  practically  free  from  proteids.     The 
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solation  decanted  from  tfae  first  precipitation  of  the  globulin  coa- 
tained  a  large  amonnt  of  very  finely  divided  substance  that  would 
Dot  settle.  A  little  aodinm  chloride  was  therefore  added  which  dift- 
solved  the  Bnapended  globulin.  The  solution  was  next  saturated 
with  ammonium  sulphate  and  the  large  precipitate  filtered  off',  dis- 
solved in  water,  the  aolutiou  filtered  perfectly  clear,  and  dialyzed 
for  several  days.  It  was  then  removed  from  the  dialyzer  and  al- 
lowed to  stand  until  tfae  suspended  globulin  had  mostly  settled 
out.  The  milky  solution  was  then  decanted  from  the  sediment 
and  the  latter  washed  with  water,  alcohol  and  ether.  After  dry- 
ing over  Bulphario  acid  il  weighed  8.58  grams.  Preparation  8. 
The  solution  decanted  from  8>  after  repeated  filtration  was  ob- 
tained clear  and  was  again  dialyzed.  After  several  days  a  very 
small  precipitate  formed  which  when  subjected  to  the  usual  treat- 
ment weighed  but  0.82  grams.  This  was  much  colored  and 
evidently  impure.  The  solution  filtered  from  this  precipitate 
was  saturated  with  ammonium  sulphate  and  yielded  only  a  very 
small  precipitate  which  appeared  to  consist  mostly  of  proteose. 
The  emulsion  obtained  by  shaking  the  original  extract  with  ether, 
after  atandiog  aome  days  gave  no  evidence  of  resolution.  The 
jelly-like  mass  was  therefore  broken  up  and  thrown  on  a  filter. 
A  clear  quick-running  filtrate  was  obtained  which  was  dialyzed 
for  6  days  and  deposited  a  globulin,  that,  after  the  usual  treat- 
ment, weighed  6.41)  grams.  Preparation  9.  All  these  prepara- 
tions  were  analyzed  with  the  following  results : 

CoTTOK  Seed  Globolin.     Edestin. 


Aata-rree 

A«b-rrM. 

Carbon 

...      61.B9 

61.46 

61.62     61. ;E 

61.38     G1.44 

51.10     51.33 

Hydrt^en.-.. 

...        1.04 

6.70 

6.87        6.90 

6.70       6.10 

6.8S       6.91 

Nitrogen 

...      18.76 

18.71 

18  74     1S.8! 

18.49      18.G1 

18.47     18.66 

Sulphur 

...       0.61 

0.61       0.61 

J 

0.60       0.60 

O'Jgen 

....     21.92 

....  r 

....     22.61 

Ash 

...       0.48 

0.46      

0.12      .... 

0.46      .... 

100.00  i      100.00      100.00 

The  above  analyses  show  that  the  first  three  preparations  were 
not  quite  pure  and  the  extract  last  made  affords  satisfactory  evi- 
dence that  no  other  salt-soluble  globulin  exists  in  the  cottonseed 
in  noteworthy  amount.  In  the  following  table  the  analyses  ot  the 
purer  preparations  may  be  compared  together. 
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SmouBT  OF  Asweate  of  CortONSBSD  Globolin. 


i 

s 

« 

Carbon.... 

61.T5 

61.93 

52.( 

Hydrogen . . 

6.70 

6.97 

7.0 

Nitrogen... 

18,78 

18.62 

18.< 

Sulphur  ... 

0.76 

0.G0 

0.1 

Oxygon.... 

22.02 

22.08 

21.6 

&DBsnii. 
61.33        61.71 


100.00       100.00       100.00       100.00      100  00       lOO.UO       100.00 

The  table  subjoined  ebowi  that  this  substaoce  agrees  in  com- 
position with  the  vitellin  which  exists  to  the  seeds  of  wheat, 
maize,  hemp,  castor  beao,  squash  and  flax.  As  the  properties  of 
the  preparatioDS  obtained  from  all  these  sources  are  sabstaatially 
alike,  there  can  be  little  doubt  that  one  and  the  same  proteid 
exists  in  them  all.  For  this  body  we  adopt  the  name  Edealin, 
from  the  Greek  eSsaros,  signifying  edible,  in  view  of  its  occur- 
rence In  so  many  important  food-stufis. 


Composition  of 

Edbbtin  f 

nOU    TAB 

ous  Srsss 

Wbol 

UaUe 

Hemp 

Sqouti 

wed.' 

Carbon  .... 

61.03 

61.71 

51.28 

61.31 

51.S6 

61.48 

6171 

Hydrogen . . 

6.86 

6-85 

6.84 

6.97 

6.89 

6.91 

6.86 

Nitrogen... 

18.39 

18.12 

18,84 

18.75 

18.BI 

18.60 

1R.64 

Sulphur... 

0-69 

e.86 

0.87 

0.76 

0.88 

0.81 

0.62 

Oiygen 

23.04 

22.46 

22.17 

22,21 

22.06 

22,17 

22.17 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

The  ooDsiderable  differences  in  carbon  and  nitrogen  in  the 
above  analyses  amounting  in  the  extreme  cases  to  0.7  percent, 
are,  in  general,  not  greater  than  the  discrepancies  between 
analyses  of  preparations  from  the  same  seed.  In  the  seeds  of 
wheat  and  maize,  other  water-  and  salt-soluble  proteids  occur  in 
oouaiderable  quantities  and  it  is  probable  that  the  crystallized 
preparations  obtained  from  hemp,  castor  bean,  squash  and  flax 
more  truly  represent  the  composition  of  edestin  than  the  amor- 
phous or  spheroidal  substance  yielded  by  the  cereal  seeds. 

The  slight  differences  in  the  deportment  of  solutions  of  these 
preparations  of  edestin  may  be  reasonably  attributed  to  admix- 
tures of  traces  of  other  proteids.* 

c.     Extraction  with  Potash-water, 
After  extraction  with  water  and  sodium  chloride  solution  a 

considerable  amount  of  proteid  was  always  found  in  the  residual 
*  See  paper  on  Crjetallized  7eget&ble  Proteids,  b;  T.  B.  Osboros.  Am.  Chem. 

Journal,  xiv,  p.  688. 
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meal  which  oonid  be  partly  removed  by  ^  per  cent,  potash  solu- 
tion. All  attempts  to  obtain  the  proteid  thus  eztrsRted  in  a 
pnre  state,  have  hitherto  entirely  failed.  Much  coloring  matter 
passes  into  the  alkaline  solutions,  and  when  the  proteid  is  pre- 
cipitated goes  down  with  it  and  cannot  be  removed  by  any  pro- 
cess we  have  hitherto  applied. 

When  freshly  prepared,  the  alkaline  extracts,  as  well  as  the 
meal  moistened  with  the  alkali,  are  of  a  bright  reddish  yellow 
color,  but  on  exposure  lo  the  air  they  rapidly  darken  and  finally 
become  greenish -black.  So  much  gummy  matter  is  also  extracted 
by  alkaline  solutions  that  it  is  almost  impossible  to  filter  them 
clear.  As  a  result  no  preparations  were  obtained,  the  analysis 
of  which  could  shed  any  light  on  the  composition  of  the  proteid 
which  they  represented.  The  residue  of  meal  after  treatment 
with  potash  still  contains  a  notable  quantity  of  nitrogen. 

d.  Amounta  of  the  different  forma  of  proteids  in  CoUorteeed. 

As  already  shown,  the  proteid  matter  of  cottonseed  soluble  in 
water,  consists  almost  wholly  of  proteose.  Making  full  allowance 
for  incomplete  extraction  and  loss,  this  does  not  exceed  0.T5  per  cent, 
of  the  oil-free  meal.  The  highest  yield  of  globulin  recovered  in 
the  preceding  extractions  was  \5.s*S  per  cent,  of  the  oil-free  meal, 
and  contained  42.3  per  cent,  of  the  total  nitrogen.  After  repeated 
extraction  with  potash  water,  the  residne  contained,  in  the  case 
where  extraction  was  most  complete,  11.4  per  cent,  of  the  total 
nitrogen,  showing  that  88.8  per  cent,  of  the  total  nitrogen  had 
been  dissolved.  The  diSercnce  between  the  percentage  of  nitro- 
gen removed  by  sodium  chloride  solutions  and  that  extracted  by 
weak  potash,  represents  the  proteid  dissolved  by  potash-water 
which  is  not  soluble  in  saline  solutions,  and  which  corresponds 
to  46.3  per  cent,  of  the  total  nitrogen,  assuming  all  this  nitrogen 
to  be  present  in  proteid  form. 

These  data  may  be  tabulated  as  follows : — 


ProWoae 

RaIt-8olu1)le  prolcld.     Edestio 

Alkali-soluble  nod  salt-insoluble  proteid  . 
'  Proteid  insoluble  both  io  auk  and  alkali.. 
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METHODS  TO   DETERMINE  THE   AVAILABILITY    OF 
ORGANIC  NITROGEN  IN  FERTILIZERS. 


In  the  Report  of  this  Station  for  1866,  pp.  116-131,  is  an  ac- 
coant  of  experimentB  on  the  solubility  in  pepsin-hydrochloric  acid 
of  Buch  oiTganio  nitrogenous  matters  as  are  commonly  used  in 
mixed  fertilizers  and  also  of  certain  materiaU  which,  though 
known  to  be  very  inferior  as  sources  of  nitrogen  to  crops,  are  yet 
put  upon  the  market  for  use  as  fertilizers. 

The  conclusions  from  our  experiments  and  those  of  Drs,  Shepard 
and  Chazal,  our  predecessors  in  this  work,  were  giveo  substan* 
tially  as  follows : 

"  1.  The  nitrogen  of  dried  blood  (red  and  black,  4  samples), 
cotton  seed  (4  sampleB),  castor  pomace  and  maize  refuse  {each  1 
sample)  was  in  every  case  soluble  in  pepsin-hydrochioric  acid,  by 
24  hours  digestion,  to  the  extent  of  T5  per  cent,  or  more. 

2.  The  nitrogen  of  fish  (10  samples),  dried  animal  matter  (tank- 
age, horse  meat,  etc.,  3  samples),  and  of  bone  (20  samples),  was 
in  every  case  soluble  to  the  extent  of  over  Hi  per  cent. 

3.  The  nitrogen  of  leather,  steamed  or  extracted  by  benaioe, 
was  in  no  case  soluble  to  the  extent  of  over  36  percent.  That  of 
horn  shavings,  bone  dust,  ground  horn  and  hoof,  cave  guano,  felt 
waste  and  wool  waste  was  considerably  less  soluble  than  the 
nitrogen  of  leather. 

4.  This  method  divides-the  organic  nitrogenous  matters  used  in 
fertilizers  into  two  classes.  In  one  more  than  one-half  of  the  ni- 
trogen is  soluble,  in  the  other  scarcely  more  than  one-third  is 
soluble.  To  the  first  class  belong  all  the  materials  whose  nitro- 
gen is  known  to  be  readily  '  aviulable'  in  the  usual  sense.  Of  the 
second  cI&bb,  the  most  soluble  are  leathers  variously  manipulated, 
which  are  comparatively  valueless  as  ingredients  of  commercial 
fertilizers.  To  some  extent  this  method  is  therefore  a  measure  of 
the  agricultural  value  of  nitrogen.  How  far  il  is  a  measure  must 
be  determined  by  vegetation-ex  peri  me  nts  under  accurately  con- 
trolled conditions,  in  which  nitrogen  is  supplied  in  the  same  ma- 
terials which  have  been  tested  by  digestion-ezperimeuts. 

lu  the  mean  time  the  method  has  decided  value  because  in 
many  cases  it  will  distingnish  in  mixed  fertilizers  between  such 
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formB  of  uilrogen  oe  the  general  sense  of  practical  farmers  acoepte 
as  available  and  such  as  the  same  tribunal  condemns  as  inert." 


II.  PEPTIC  DIGESTION.    TEIAIS  MADE  IN  1898. 
a.  The  Method. 

Preliminary  to  the  tests  of  mixed  fertiliiers  in  1893  and  in 
order  to  still  further  prove  the  method  and  to  compare  the  effi- 
ciency of  the  pepsin  now  obtainable  with  that  of  the  pepsin  used 
in  the  experiments  of  1886,  certain  raw  materials  containing  nitro- 
gen were  first  examined. 

With  raw  materials  the  method  pursued  was  as  follows  : 

One  gram  of  the  substance,  pulverized  to  pass  circular  holes 
■^  in.  iD  diameter,  was  brought  into  a  150  c.  o.  flask,  with  100  c.  c. 
of  pepsin-hydrochloric  acid  solution.* 

This  solution  was  prepared  by  mixing  5  grams  of  Parke  and 
Davis'  pulverized  pepsin  (guaranteed  to  dissolve  2,000  times  its 
weight  of  coagulated  white  of  egg)  in  1,000  c.  c.  of  hydiwihloric 
acid  diluted  to  a  strength  of  two-tenths  per  cent. 

The  flasks  containing  the  weighed  substance  together  with  pep- 
sin solution  were  kept  for  24  hours  loosely  corked  in  a  water-bath 
having  a  constant  temperature  of  40°  C. 

At  the  end  of  ifae  2d,  5th,  8th  and  11th  hours,  2  c.  c.  of  a  ten 
per  cent,  hydrochloric  acid  solution  were  added. 

After  twenty-four  hours'  digestion  the  contents  of  the  flasks 
were  filtered  and  nitrogen  was  determined,  by  the  Kjeldahl 
method,  in  the  washed  and  dried  residues. 

b.  Digestion  of   Raw   SIatebials  uostlt   op   Known   Good 
QuALrrr. 

Ground  Bone. — The  nitrogen  of  eight  samples  of  fine,  clear, 
hard  bone,  presumably  the  ground  sawings  and  shavings  from 
the  manufacture  of  bone  and  "  ivory"  goods,  had  an  average 
solubility  of  S0.5  per  cent.  The  highest  observed  solubility  was 
99.5,  the  lowest  94.3. 

The  average  nitrogen-solubility  of  the  other  21  samples  of  bone, 
which  included  raw  and  steamed  bone  as  well  as  bone  from  glue 
factories,  was  86.9  per  cent.     The  highest  solubility  was  97.1,  the 

*  Tbis  digestive  solutiOD  will  be  commonly  referred  to  aa  pepein  simply. 
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lowest  69.2.  A  single  exception  to  the  above  statement  was  a 
sample  sent  to  the  Station  as  "  Preston's  Ground  Bone,"  No. 
3750>  It  was  a  mixed  fertilizer  containing  3.S2  per  cent,  of 
nitrogen,  I.SS  per  cent,  of  phosphoric  acid  and  3.50  per  cent,  of 
potash.  The  nitrogen-solubility  of  this  sample  was  only  59.7  per 
cent.  The  sample  gave  reactions  which  are  characteristic  of 
leather. 

J>ried  Blood.— A.  sample  of  "  English  Dried  Blood "  had  a 
nitrogen-solnbitity  of  Oi.2  per  cent.,  one  of  black  blood  of  83.8 
per  cent. 

Thnkage. — In  three  samples  the  averafi^e  amount  of  nitrogen 
dissolved  was  73.6  per  cent.;  the  highest  82.1,  the  lowest  66.2 
per  cent. 

J)ry  Ground  Fish. — The  nitrogen  of  two  samples  was  soluble 
to  the  extent  of  Td.6  and  75.8  per  cent 

Ammonite. — The  nitrogen  dissolved  from  a  single  sample  was 
78.2  per  cent. 

Cotton  Seed  JHeai. — The  average  nitrogen-sol  ability  of  five 
samples  of  decorticated  npland  meal  was  86.4  per  cent.  The 
lowest  solubility  was  81.4,  tlie  highest  91.6  per  cent. 

The  nitrogen-solubilily  of  three  samples  of  undecorticated  "  Sea 
Island  "  meal  was  considerably  less.  The  average  solubility  was 
77.7  ;  highest  82.6,  lowest  74.3  per  cent. 

Cattor  Pomace. — The  average  nitrogen-solubility  of  four  sam- 
ples was  88.6  per  cent. ;  highest  90.0,  lowest  85.7. 

Linseed  Meal. — The  solubility  of  the  nitrogen  of  one  sample 
tested  was  83.8  per  cent.  The  nitrogen  of  a  mixed  fertiliser, 
3853}  in  which  linseed  meal  is  used  as  the  source  of  nitrogen,  had 
a  solubility  in  the  pepsin  of  87.7  per  cent. 

Pea  Meal, — The  nitrogen  of  a  single  sample  was  soluble  in 
pepsin  solution  to  the  extent  of  9'/. 2  per  cent. 

c.  Digestion  of  Chg^p  "AMMONiATBa,"  used  as  Adultbhants. 

The  following  are  results  of  teats  made  on  samples  of  certain 
suspicions  articles  which  were  ofiered  to  "the  trade"  during  the 
season  of  1893. 

We  are  credibly  informed  that  in  many  places  where  tanning 
or  boot  and  shoe  making  are  large  industries,  the  hide  and  leather 
scraps  are  bought  up  and  "  manufactured  "  for  the  fertilizer  trade. 
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There  are  at  least  two  kinds  of  material  pat  od  the  taarket  from 
these  soarces.  One  consists  of  taoDers'  refuse,  from  vbioh  the 
grease  is  first  extracted  aod  which  is  then  pressed  in  bags.  This 
has  a  enuff-brown  color.  Another  coDsists  of  leather  chips  which, 
after  grease  has  been  removed,  are  made  brittle  by  acid  or 
heat.  This  stuff,  when  ground,  is  not  nnlike  dried  blood  io  ap- 
pearance, bnt  when  unmixed  has  the  smell  of  leather  and  where 
benzine  has  been  used  to  extract  grease,  the  odor  of  this  solvent 
becomes  evident  on  pulverizing  the  leather.  Thousands  of  tons 
of  this  material  are  manufactured  yearly. 

Various  forms  of  wool  waste,  as  well  as  horn  and  hoof  meal 
are  also  known  to  be  in  the  market  and  are  often  sold  under  the 
name  of  "  animal  matter"  or  "  tankage." 

The  articles  examined  are  briefly  described  as  foiiowij : 

A.  "Animal  matter,  running  about  10  per  cent,  ammonia." 
Price  12.60  per  unit  of  ammonia,  March  25,  1893. 

B.  "Tankage."  Price  very  low.  Its  appearance  is  much  like 
that  of  dried  blood.  It  smells  like  leather  and  when  pulverized 
emits  a  faint  odor  of  benzine. 

C.  "Sample  of  50  tons  fine  ground  Animal  Matter,  testing 
abont  10  per  cent,  ammonia.     12.40  per  unit  (.  o,  b." 

D.  "Tankage  made  in  Philadelphia  to  amount  of  300  tons 
at  least,  testing  about  10  per  cent,  ammonia.  Price  $2.40  per 
unit" 

K.  "Fine  Ground  Animal  Matter  testing  about  10  percent, 
ammonia.     60-80  tons  at  ♦2.50  per  unit  ex.  steamer  N,  Y," 

F.  "Tankage."    92.50  per  unit  ex.  ship. 

G.  "Ammonite,  Type  A,  Testing  about  17  to  IB  per  cent, 
ammonia.  Probably  could  secure  26  tons  a  month  at  $2.60  ex. 
ship." 

Samples  A,  B,  D,  E,  are  unquestionably  in  great  part  leather. 

These  "goods"  are  well  adapted  to  use  in  compounding  fertil- 
izers. They  "analyze  well"  and,  at  the  prices  quoted,  supply 
nitrogen  for  from  14.8  to  16.8  cents  per  pound  wholesale,  which, 
mixed  with  the  materials  required  for  the  "Superphosphates"  sold 
in  Connecticut,  would  be  "  valued  "  by  this  Station  at  1 7^  cents 
and  would  cost  the  purchasers  on  the  average  24^  cents  per 
pound.  See  pages  37-41,  where  the  average  cost  of  nitrogenous 
superphosphates  is  shown  to  exceed  the  average  valuation  by  40^ 
j>er  cent. 
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NlTEOOEN  OF    IMFXRIOB   "AlIlfONIATBS "   AND   TT8  SoLUBILlTT   IN 

Pbpsin. 
Total  Nitiiixibn    Pepsin-solublb  Nitbogen    Pep8D(-9oi.uble  Nitroobn 
Id  per  ceot.  of  the  in  per  cent,  of  the  \a  per  cent,  of  total 


A  cornparison  of  the  resnlte  of  these  teats  made  in  1893  with 
thoBe  made  on  Birailar  materials  in  1885  shows  substantial  agree- 
ment aad  proves  that  the  pepsin  solutions  used  in  the  two  series 
of  trials  were  alike  in  their  solvent  action. 

d.  Digestion  of  Mixkd  Fkrtilizees, 
Every  mixed  fertilizer  analyzed  at  this  Station  daring  the 
aeaaon  of  1893  was  tested  with  pepsin-hydrochloric  aoid  to  deter- 
mine the  solubility  of  its  organic  nitrogen  in  that  reagent.  The 
object  of  this  treatment  was  to  learn  if  there  are  fertilizers  of  this 
class  in  the  Connecticut  market  whose  organic  nitrogen  is  so  far 
insoluble  as  to  make  their  further  examination  desirable. 

One  gram  ot  the  mixed  fertilizer  was  washed  oh  a  filter  with 
about  250  c.  c.  of  cold  water  to  remove  soluble  salts  and  the  resi- 
due was  treated  with  pepsin  solution  as  already  described. 

It  is  unnecessary  to  give  in  detail  the  nitrogen-solubility  of  each 
of  the  125  brands  of  mixed  fertilizers  examined  in  this  manner. 
The  general  results  arc  as  follows : 

SoLUBiLiTT  IS  Pepsin  op  the  Oeranic  Nitrogen  op  126 
Mixed  Fertilizers. 

Over  90  p,  c  of  Organic  Nitrogen  of      3  Branda  iB  soluble  in  Pepain. 


The  organic  nitrogen  of  the  three  brands  that  head  the  above 
table  is  that  of  hard,  clear  bone. 
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In  BO  far  as  this  method,  in  iU  present  derelopment,  can  iudioate, 
a  fertilizer,  60  per  ceat.  of  whose  organic  nitn-gen  is  pepsin-eoln- 
ble,  may  be  regarded  as  eatisfactory. 

There  ie  indeed  no  reason  to  condemn  a  fertilizer  whose  nitro- 
gen-solubility is  bat  50  per  cent.,  without  farther  evidence.  But 
when  the  nitrogen- sol  ability  is  under  60  per  cent,  the  faot  in  itself 
is  suspicions. 

Of  the  125  brands  of  mixed  fertilizers  examined,  this  method 
accordingly  finds  that  lOS  were  above  saapicion,  12  were  near  the 
danger  line,  and  8  were  to  be  suspected  of  containing  some  com- 
paratively worthless  form  of  organic  nitrogen.  The  method  can- 
not at  present  do  more  than  create  a  strong  presamption  for  or 
against  the  quality  of  the  goods. 

lU.  PUTREFACTIVE  DECAY,  KXPBRIMENTS  OF  1898. 
a.  The  Method. 

It  was  sought  to  determine,  in  a  considerable  number  of  fertil- 
izers, the  quantity  of  nitrogen  which  is  made  soluble  by  -putre- 
factive processes. 

The  tests  were  made  as  follows : 

Bone,  fish,  dried  blood  and  all  other  materials  which  were  free 
from  nitrates  and  salts  of  potash  and  ammonia,  were  brought 
directly  into  flasks  for  putrefaction. 

Of  mixed  and  acidulated  fertilizers,  duplicate  portions  of  two 
grams  each,  were  washed  on  filters  with  about  250  c.  c.  ot  cold 
water,  to  remove  soluble  matters. 

The  washed  residues,  or  two  grams  of  raw  material  containing 
no  soluble  salts,  were  brought  into  flasks  with  350  c  c.  of  distilled 
water  and  1 0  c.  c.  of  a  solution  in  which  raw  beef  and  horse  manure 
had  been  allowed  to  putrefy  for  some  days. 

The  flasks  stood  in  an  outbuilding  exposed  to  summer  tempera- 
tare,  in  a  dim  light  and  protected  from  insects.  From  time  to 
time  their  contents  were  shaken  up  and  the  evaporated  water  was 
replaced. 

After  forty-eight  days  the  solutions  were  all  filtered,  nitrogen 
was  determined  in  some  of  the  residues,  the  others  were  washed 
back  into  the  flasks  with  350  c.  o.  of  tolerably  pure  lake-water 
from  the  service  pipes.  To  each  was  added  10  c  c.  of  putrid 
filtrate  from  the  foregoing  filtrationa. 
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The  flasks  were  left  in  the  ontbailding  till  late  io  September 
when  they  were  brought  into  the  laboratory,  where  they  remained 
at  a  nearly  uniform  temperatare  of  about  70°  F.  After  7B 
days  from  the  beginning  of  the  test,  nitrogen  waa  determined  in 
certain  of  the  samples ;  after  145  days  certain  others  were  exam- 
ined and  the  test  was  concluded  after  215  days.  The  results  are 
as  follows : 


S,    PoTBEPACnON    OF    RaW    MATERIALS. 

It  appears  that  in  many  cases  there  was  considerable  dissolving 
of  nitrogen  after  the  lapse  of  145  days,  in  some  instances  as  much 
as  9  per  cent,  became  soluble  during  the  last  two  months. 

In  a  cODHiderable  number  of  oases,  the  quantity  of  nitrogen  dli- 
'solved  by  putrefaction,  during  7  months,  does  not  agree  with  or 
bear  any  very  definite  relation  to  the  quantity  dissolved  by  pepsis 
solution. 

The  most  striking  discrepancies  are  observed  with  ground  bone. 
All  the  samples  were  pulverized  to  pass  holes  of  ^  inch,  but 
while  in  four  cases  tbe  correspondence  of  percentages  by  the  tyro 
methods  is  fair,  in  five  other  cases  there  is  no  agreement  what- 
ever. 

The  widest  discrepancies  occurred  with  the  samples  of  hard 
raw  bone,  which  it  is  evident  are  likely  to  be  less  finely  ground 
than  the  steamed  or  soft  bone  and,  if  pulverised  to  the  same 
degree,  are  less  easily  penetrated  and  dissolved  by  tbe  putrefac- 
tive agencies. 

Extremely  fine  pnlverization  might  have  increased  the  nitro- 
gen-solubility in  putrefaction  very  considerably  and  thus  have 
made  a  more  satisfactory  agreement  with  the  results  of  the  peptic 
digestion. 

The  nitrogen  of  cottonseed  meal,  linseed  meal  and  castor 
pomace  was  quite  readily  dissolved  during  putrefaction  though 
not  to  the  same  extent  as  with  pepsin  solution. 

It  is  noticeable  that  the  nitrogen  of  the  two  samples  of  nnde- 
corticated  meal  is  much  less  soluble  than  that  of  clear  decorticated 
meal  under  putrefaction  as  well  as  in  pepsin  solution. 

In  the  single  samples  of  fish,  blood  and  ammonite  there  was  sub- 
stantial agreement  between  the  results  of  the  two  methods. 
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SOLUBILTTT  OF  ORGANIC   NiTBOGEN  IN  VARIOUS   RaW  MATERIALS. 

Organic  Kltrt^eii  DiBBolTed 
Tola)  (Id  per  cent  of  total  Nitrogen) 

Nitro^n  by  Peptic  by  Futrefaotion 

(inperot.of  Digestion  , ' , 

BubatBDce.)  Id  24  bra.  la  IB,  79,            145,  31Sda7& 

Fish 8.0S  76.6  ...  78.6 

Blood 11,88  94  3  18.2  73.4 

AllllDOlltt« 13.BI  78.2  ...  ...            88.0            87.6 

LtaHedUeal G.9S  S3.S  74.6  81.6 

Cottonseed  Meal...  8.08  91.6  73.0  82.1 

"             "    ...  6,64  82.0  ...  ...            76,9            73.4 

'■  undscorticated  3.97  74.3  41.8  40.8 

"              "           3.71  76.1  ...  ...            46.9            4G.S 

CaetorPomaoe S.39  90.0  ...  ...           72.3           80.3 

■'            "       4.39  86.7  ...  ...            66.1 

"            "       4.64  88.4  62.6  74,1 

"Bone" 4.07  96.9  11.8  19.1 

"       4.10  94.4  ...  ...            47.3            86,1 

"       3.91  91.6  36.0  42.3 

" 4.34  97.1  37.7  43.1 

"        4,18  94.e  ...  ...            29.9            34.3 

•"        3,36  83.1  ...  ...              78.9 

"       1.B3  93.1  ...  ...            71,1            lt.1 

••       1.76  80.7  66.6  80.0 

"       3.94  81.5  ...  ...            80.7            86,8 

"       3.76  85.6  ...  ...            77.3            83.7 

Lastly,  the  two  methods  of  <ietermiDing  nitrogen^BoInbility 
fairly  agree  in  the  case  of  three  nltrogeaoaa  matenals,  koown  to 
b6  of  inferior  quality,  as  appears  below, 

Ni  trogen  .Solubil  i  ty 
in  Pepsin  Solution.  under  Putrefaction. 

F.  "Tankage" 37.7  per  oent.  35.2-37.0 

C.  "Qround  Animal  Uatler"  ..  32.2       "  41.6-43.7 

G.  "Ammooite  A" 41.8      '■  37.1-47.6 

C.    PtJTRKFACTION  OP   MiZED  FbbTILIZBBB. 

The  next  table  preseDts  the  general  results  of  the  teats  of 
mixed  fertilizers  by  the  patrefactiv«  method  and  a  compariBon 
with  the  peptic  digestion  of  the  same  articles. 

There  is  seen  to  be  a  practical  cooformity  between  the  indica* 
tions  of  the  two  methods,  though  io  many  oases  the  agreement  is 
not  close. 

IS 
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Obganic  Nmtoo£N  dissolved  odt  of  Mixed  Febtilizebs. 

In  per  cent  of  tola)  Nitr<^n 
By  Fa 
ia  14G  daji.  in  316  days. 


By  FepBiD  By  FatreAicUoD 

fnnW  


No.  of  teata.   Extremes.  Average.  No.  of  leste.  Extremes.  Arer^e. 

80-90  p.  c        3        73-N3  p.  c  T7.0  p,  o.  3  71-86  p.  o.  79.9  p.  c. 

70-80    "  8        68-74    ■■  71.2    "  9  68-8*    "  73.8    '■ 

6fr-70    ■'  e        60-71    "  6B.B    "  6  62-12    "  67.1    " 

60-60    "  3        62-67    ■'  64.7    "  4  69-67    "  61.9    " 

Under  GO    "  2         62-B8     "  56.0    "  1  H.5     " 


IV.    COMPARISON  OF  TEE  TESTS  OF  NITEOaEN-SOLUBILITY 

WITH   THE   RESULTS    OF  VEGETATION-CULTURES 

IN  1898. 

a.  Dkscription  of  Fektilizers  chosen  for  these  Tbials. 

Six  samples  were  selected  from  those  examined  by  the  previously 
described  teste,  for  a  more  thorough  study  of  their  nitrogen-Batn- 
bility  and  also  of  their  crop-producing  power,  and  will  he  referred 
to  as  A,  B,  C,  D,  E  and  F. 

E  is  a  so-called  "complete  manare"  which,  judged  simply  by 
the  Bolability  of  its  nitrogen  in  pepsin,  would  be  above  any 
suspicion. 

D,  a  "  ground  hone,"  having  reactions  indicating  the  presence 
of  leather  and  A,  a  "  complete  fertilizer"  are  of  rather  questiona- 
ble value  as  far  as  their  nitrogen -solubility  is  concerned.  C,  a 
"  special  potato  manure"  is  even  more  suspicious ;  and  B,  a  "  flour 
of  bone  phosphate"  is  certainly  condemned  by  the  low  solubility 
of  its  nitrogen  in  pepsin.  To  this  series  was  added  F,  which, 
though  it  contained  some  leather,  yet  had  a  nitrogen-solubility  of 
over  70  per  cent.  A  100  pound  bag  of  this  material  had  been 
received  with  the  statement  that  it  was  leather,  prepared  by  a 
special  process,  believed  to  render  it  available  for  plant  food. 
Subsequent  inquiry  showed  that  it  conuined  a  good  deal  of  Unk- 
age  with  some  leather.  The  solubility  of  its  nitrogen  in  pepslo 
first  indicated  to  us  that  the  article  was  better  than  originally 
represented. 

b.  Peptic  Digbstion  of  the  Obiginal  Samples. 

A  considerable  qnantity  of  each  of  the  materials  just  described 

was  ground  to  pass  a  sieve  with  round  holes  ^  inch  in  diameter. 
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and  each  was  a  second  time  examined  with  reference  to  its  nitro- 
gen-solnbility  in  pepBin  solntioQ  with  the  Bnbjoined  resnits. 

Kitsooen-Ihvbntort  and  Digestion  of  the  Obioinal  Samples. 
A.       B.        0.        D.        B.         F. 

Nitrogen  aa  Nitrates" I.6B      76      

Nitrogea  as  Ammonia* 89      .IT      .08      

Nitrogen,  Organio* 2.13     I.3S    3.*0    3.67     2.78     10.24 

TcwAi,  Kitroobh" S.01    S.ll    3.48    3.67    3.Si     lOJSi 

Per  cent  of  tbe  Orfcanic  Nitrogen  ^hlch  is 

goloble  in  papain  BolutJonf 55.S    41.1    49.1    83.8    S3.6    St-fO 

Organic  Nitrogen  ineolable  in  water* 1.87     I. IB     3.84     3.0S     2.14      6.B8 

Per  cent,  of  the  Organic  Nitrogen  inaoJuble 

in  water,  which  H  soluble  in  peptio 

eotaUonf 49.2    33.9    34,1     57.8     81.9       72.7 

0.  Rbmotal  of  Soluble  Nitbogen  from  the  Obiginal  Samples. 
Pbefabation  op  Test  Samples. 

Some  of  the  materials  contained  nitrogen  as  nitrates  or  ammoais- 
aalts.  Id  order  to  test  tbe  crop-prodnoing  power  of  the  organic 
nitrogen  it  was  necessary  to  remove  these  solnbte  forms  of  this 
element. 

A  considerable  quantity  of  each  trial-fertilizer  was  therefore 
washed,  first  by  decantation  and  then  on  filters,  with  cold  water, 
till  the  washings  were  colorless  and  contained  only  the  slightest 
traces  of  either  salphnrio  acid  or  chlorine. 

By  this  means  were  removed  all  ammonia-salto  and  nitrates,  as 
well  as  that  portion  of  the  organic  nitr<^en  which  was  soluble  in 
water. 

The  washed  residues  were  dried  at  a  temperature  not  above 
00°  F.,  thoroughly  mixed  and  kept  in  securely  stoppered  bottles. 

The  determinations  of  total  nitrogen  and  the  solubility  of  the 
nitrogen  in  pepsin  solution,  of  these  prepared  test  samples,  are 
given  below. 

NrrKOGEN-lNVENTOBY   AND   DlGKSTION   OF   THE   Te8T  SaHPLEB. 

A.         B.         C.         D.        B.        F. 

Total  Organic  Nitrogen* 3.30      3.38      S.73      4.17      4.43     10.03 

Organic  Nitrogen^  soluble  in  {Mpeio.     44.5       36.8      39.8      49.6      83.3       66.3 

"  Per  cent  reckoned  on  Test  Sample. 

t  Per  oenL  reckoned  on  Total  Organic  Nitrogen. 
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These  results  on  solability,  obtaioed  from  the  washed  rasidnes 
of  large  quantities  of  material,  confirm,  in  a  general  way,  the 
resalts  previously  obtained  with  washed  residues  from  a  single 
gram  of  material. 

d.    PUTBEFACTION    OF  TeST  SaUFLEB. 

The  effect  of  putrefaction  on  the  solubility  of  nitrogen  in  these 
washed  samples  was  studied  in  t)ie  following  manner. 

Into  narrow-necked  flasks  of  about  500  c.  c  capacity  were 
weighed  duplicate  portions  of  each  of  the  six  materials  nnder  ex- 
periment, together  with.  13  grams  of  tobacco  ash,  which  had  been 
slightly  acidified  with  phosphoric  acid  and  dried.  300  a  c.  of 
water  from  the  city  service  pipes  were  added  to  each  flask  and 
the  contents  were  boiled  briskly  for  an  hour.  Before  cooling,  the 
neoks  of  the  flasks  were  filled  wiih  sterilized  cotton  plugs. 

To  each  flask  was  next  added  .05  gram  sodium  carbonate,  suf- 
ficient to  neutralize  any  free  add  and  to  give  the  contents  an 
extremely  slight  alkaline  reaction  and  fiually  was  introduced  I  c.  o. 
of  a  putrid  extract  from  a  mixture  of  rotting  meat  and  manure. 

The  flasks  were  placed  in  a  water-bath  which  wm  kept  at  a 
constant  temperature  of  100*  F.  during  the  day  and  allowed  at 
night  to  sink  to  the  temperature  of  the  room,  which  did  not  vary 
much  from  76°  F. 

From  time  to  time  the  flasks  were  gently  shaken  and  after 
twenty-one  days  their  contents  were  filtered,  and  the  residues, 
without  washing,  were  brought  back  into  the  flasks  with  300  c  c. 
of  water  and  the  same  quantities  of  tobacco  ash,  sodinm  carbonate 
and  putrefying  solution  as  before  and  let  stand  for  fifty-two  days 
longer. 

In  the  filtrates  just  mentioned  were  determined  both  the  total 
nitrogen  and  that  portion  of  it  which  was  volatile  when  distilled 
with  magnesium  oxide.  This  volatile  portion  is  designated  "as 
ammonia"  in  the  following  tabulated  statement. 

To  conclude  the  experiment,  the  contents  of  the  flasks  were 
again  filtered,  the  residues  were  thoroughly  washed  and  the  'fil- 
trates with  the  washings  were  examined  as  above  described.  The 
nitrogen  of  the  residues  was  also  determined. 

Followiog  are  the  results.  The  duplicate  testa  are  given  in 
detail  and  the  average  of  the  two  is  stated  in  the  general  result. 
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Id  these  experiments,  where  every  thing  was  farorsble  lo  bac- 
terial growth,  the  patrefaotiye  prooesB  waa  praolic&lly  completed 
witlAn  three  weeks.  Very  little  more  nitrogen  was  dissolved 
daring  the  Bnoceeding  52  days. 

A  very  considerable  quantity  of  nitrogen,  amounting  in  one  case 
to  a  third  of  the  whole  quantity  in  the  flask,  escaped  from  the 
flasks,  whether  altogether  as  ammonia  or  in  some  other  gaseous 
form  was  not  determined.  The  greater  rapidity  of  the  pntrefao- 
tive  process  here  as  compared  with  that  observed  in  the  experi- 
ments described  on  page  225  is  explained  by  the  higher  tempera- 
tare,  the  presence  of  a  nutritive  solution  which  favored  bacterial 
growth  and  possibly,  by  the  use,  in  the  last  tests,  of  city  water 
exclasively,  in  place  of  distilled  water  which  has  been  claimed  to 
be  unfavorable  to  bacteria. 

Comparing  these  results  with  the  solubilities  in  pepsin,  it  ap> 
pears  that  B  was  the  least  soluble.  If  we  call  the  solubility  of  B 
in  each  case  100,  the  relative  solubility  of  the  others  will  be  is 
follows  : 

A.      B.      C.      D.      E.      7. 

Relative  NitroKeo-solubilily  in  pepein  aolutioo. 
"  "  aadar  putrefaction . 

The  two  fertilizers  most  soluble  in  pepsin  are  most  soluble 
under  putrefaction,  the  one  least  soluble  in  pepsin  is  also  least 
soluble  under  putrefaction,  but  there  is  no  very  close  agreement 
in  the  results  by  the  two  methods. 

The  pepsin  method  is  more  convenient  and  rapid,  the  putrefac- 
tion method  might  be  regarded  as  a  nearer  approach  to  the 
"  natural "  method  by  which  organic  nitrogenons  matters  are  dis- 
integrated in  the  soil  and  prepared  for  appropriation  by  plants. 
It  is  not  certain,  however,  that  putrefaction  gives  a  better  indi- 
cation of  the  relative  value  of  fertilizers,  as  a  nitrogen  supply  to 
plants,  than  the  pepsin  method. 

The  qnestioD  still  remains  whether  either  treatment  is  a  proper 
criterion  of  the  availability  of  the  nitrogen  of  fertilizers. 

e.  Ybgbtation  CnLTtrsEs.     Dbscbiption  of  Hetbod. 

As  a  contribution  to  the  answer  of  this  question  the  following 

vegetation  experiments  were  made  during  the  summer  of  1893. 

It  is  thought  best  to  publish  the  results  now  although  it  is  not 

claimed  that  they  are  absolutely  decisive.     It  is  hoped  that  experi- 
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inent  dnring  the  coming  Reason  may  udd  more  to  oar  knowledge 
of  the  subject. 

The  geoeral  plan  of  these  experiments  was  to  test  the  crop-pro- 
ducing power  of  the  organic  nitrogen  of  the  different  fertilizers, 
by  growing  Indian  com  with  their  aid,  in  pota  filled  with  soil, 
that  was  of  itself,  nearly  destitute  of  nitrogen  available  to  the  com 
plant.  Tbeae  soils  contained  potash,  phosphoric  acid,  and  all  the 
other  elements  of  plant  food,  excepting  nitrogen,  in  excess  of  the 
reqairements  of  the  crop,  and  were  supplied,  aa  required,  with  suf- 
ficient water.  Four  pots  were  devoted  to  each  of  the  six  fertil- 
izers. To  the  soil  in  one  of  these  four  pots  was  added  one  deci- 
gram of  organic  nitrogen^  supplied  by  the  fertilizer  under 
experiment.  The  second  pot  received  two  decigrams,  the  third 
pot  four  decigrams,  and  the  fourth  pot  eight  decigrams  of  organic 
nitrogen.  After  the  crops  in  these  pots  bad  finished  growing 
they  were  harvested  separately,  dried  and  weighed.  The  crop- 
producing  power  of  the  difierent  fertilizers,  is  therefore  measured 
and  compared  by  the  dry  weights  of  these  several  crops.  The 
details  of  the  experiment  here  follow  : 

Pota, — The  pots  used  were  made  of  *'  galvanized  "  iron,  wired 
on  the  npper  edge.  They  were  seven  inches  in  diameter,  nine 
inches  deep,  the  bottom  slightly  concave,  and  in  the  center  of  the 
bottom  was  a  hole  with  a  collar  {  of  an  inch  iu  diameter,  which 
eould  be  closed  with  a  rubber  stopper.  Each  pot  was  supported 
on  three  iron  legs,  so  that  the  lowest  point  of  the  collar  referred 
to  was  8^  inches  above  the  platform  on  which  the  pot  stood. 
The  general  appearance  of  the  pots  may  be  seen  by  reference  to 
the  plate  facing  page  234. 

?5Ve  Artificial  Soil  consisted  of  sifted  anthracite  coal  ashes, 
to  which  five  per  cent,  of  peat  moss  had  been  added.  The  coal 
ashes,  fresh  from  the  Station  steam  heater,  were  sifted  through 
a  wire  sieve  having  square  meshes,  four  to  the  inch.  The  ashes 
were  perfectly  neutral  in  reaction,  and  contained  ^^  of  one  per 
cent  of  nitrogen.  The  peat  moss  was  from  a  fresh  bale,  which 
we  are  informed,  is  imported  for  stable  bedding.  It  was  sifted, 
and  only  that  part  was  used  which  passed  a  sieve  with  about  six 
meshes  to  the  inch.  This  peat  has  a  slight  aoid  reaction,  one 
gram  neutralising  about  .0033  grams  of  barium  hydroxide.  Dis- 
tilled with  magnesia,  four  grams  yielded  no  trace  of  ammonia. 
The  peat  moss  contains  -^  of  one  per  cent,  of  nitrogen.  This 
mixture  of  peat  and  ashes  contained  1 8.4  per  cent,  of  moisture  and 
when  saturated  with  water,  held  101  per  cent,  of  that  liquid. 
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7%e  Supply  of  FertUizer  IngredienU. — Pboapborio  acid  was 
supplied  JQ  the  form  of  Thomas  alag  and  phoepbatio  gaano. 
Poor  grams  of  the  former  and  one  gram  of  ihe  latter,  oontsining 
together  .94  grams  of  phosphorio  acid,  were  added  to  each  pot 
and  were  more  than  sufficient  to  neutralize  the  acid  reaction  of 
tbe  peat  contained  in  the  artificial  soil.  Potash  was  supplied  to 
each  pot  in  the  form  of  one  gram  of  muriate  of  potash. 

Charging  the  Vegetation  Pots. — After  thoroagh  washing  and 
drying,  each  pot  was  fitted  with  a  rubber  stopper  beneath  and  a 
piece  of  wire  gauze  over  the  hole  io  the  bottom  and  washed  fine 
quartz  gravel  was  poured  in,  till  tbe  weight  of  the  pot  and  con- 
tents was  exactly  *2(>00  grama.  The  layer  of  gravel  was  from 
^  to  ^  inch  deep  in  tbe  shallowest  part. 

At  the  side  of  each  pot  within  was  placed  vertically  a  glass 
tube  of  about  i  inch  bore,  planted  below  Id  the  gravel  and  pro- 
jecting about  i  inch  above  the  npper  rim  of  the  vessel.  Into 
each  pot  were  next  poured  2000  grams  of  the  artiSoial  soil  which 
had  been  already  thoroughly  intermixed  with  6  grams  of  the 
phosphates  before  meotioDed,  and  with  the  weighed  amount  of 
organic  nitrogen  designed  for  that  pot,  as  well  as  with  100  grams 
of  water — the  whole  charge  being  pressed  down  to  tbe  same  level 
in  all  the  pots.  100  c.  c  of  water,  containing  in  solution  1  gram 
of  pure  potaasinm  chloride,  was  poured  slowly,  without  flooding, 
over  the  surface. 

Water  was  then  very  carefully  poured  on  the  surface  of  each 
pot  till  the  total  weight  of  pot  and  contents  was  S800  grams. 

The  pots  were  filled  on  the  25th  of  June.  On  the  27th,  5  ker- 
nels of  "Early  Minnesota"  corn,  a  dwarf  variety,  were  planted  an 
inch  deep  and  at  the  eame  distance  apart  in  each  pot.  The  seeds 
had  been  selected  from  near  the  butts  of  the  ears  and  were  very 
nearly  uniform  in  weight. 

ISO  grams  of  garden  soil  were  shaken  up  with  1600  c.  o.  of 
water,  and  after  the  coarser  particles  had  subsided  10  c  c.  of  the 
water-extract  were  added  to  each  pot. 

The  soil  having  shrunk  together  somewhat,  300  grams  more  of 
artificial  soil  were  added  to  each  pot. 

As  soon  aa  tbe  maize  plants  were  an  inch  high,  two  of  tbem 
were  extirpated  and  buried  jast  below  the  surface  of  the  soil, 
leaving  three  to  grow. 

Id  addition  to  the  24  pots  which  contained  added  nitrogen  in 
the  various  forms  and  amonnts  already  given,  two  pots  were  set 
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■p  like  the  otbere  in  all  respects  except  that  no  nitrogen  was 
ftdded  to  them  beyond  what  was  contcuned  in  the  artificial  soil. 

Water, — The  water  ased  was  from  the  city  service  pipes,*  freed 
from  all  suspended  matters  bv  filtering  through  anglazed  porce- 
lain in  the  Paste ur-Chamberl and  Filter  and  was  very  pure,  con- 
taining about  40  parte  of  total  solids  per  million. 

During  the  early  stages  of  growth  the  water-content  of  the  soil 
in  the  pots  was  brought  to  ss  per  cent. — determined  by  weighing 
the  pots— and  then  allowed  to  sink  to  20  per  cent,  before  water* 
ing  again.  It  was  soon  seen  that  the  plants  suffered  from  lack  of 
water,  and  thereafter  the  water-content  was  brought  at  each 
watering  to  40  per  cent,  and  not  allowed  lo  sink  below  30  per 
cent.  At  each  watering  100  o.  c  of  water  were  poared  on  the 
surface  and  the  rest  was  supplied  through  the  glass  tube  to  the 
bottom. . 

The  pots  stood  in  a  small  greenhouse,  which  though  not  well 
suited  for  these  experiments  was  the  only  safe  place  at  our  dispo- 
sal. Large  insects  were  excluded  by  netting.  Constant  care 
was  required  to  prevent  damage  by  small  spiders. 

As  the  bottom  leaves  of  the  plants  died  they  were  cut  off  and 
preserved  in  bottles  suitably  labeled  and  were  weighed  with  the 
plants  to  which  they  belonged. 

In  these  trials  it  was  necessarily  planned  that  the  maize  plants 
be  furnished  equally  with  all  the  requisites  for  healthy  develop- 
ment, eicept  that  the  nitrogen  supply  should  be  so  decidedly  less 
than  the  plants  could  utilize,  that  the  dimensions  and  especially 
the  weights  of  the  crops  would  fairly  indicate  the  relative  availa- 
bility of  the  nitrogen  as  well  as  the  rate  of  its  supply,  in  case  of 
the  several  substances  used  as  sources  of  this  element. 

The  plants  were,  aooordiugly,  small  and  imperfectly  developed, 
beoanse  of  their  nitrogen-hunger;  but  they  were  entirely  healthy 
and  thrifty  in  appearance  and,  with  few  exceptions,  put  forth 
both  "tassels"  and  "ulk"  (staminate  and  pistillate  flowers). 
The  latter  it  was  attempted  to  fertilize,  by  use  of  the  pollen  from 
com  growing  in  the  garden  near  by,  but,  as  was  doubtless  to  be 
reasonably  expected,  the  flowers  were  in  every  instance  abortive. 

Accordingly,  the  great  differences  manifested  in  the  growth  of 
the  crops  in  the  several  series,  can  only  be  explained  by  the  diffbr- 

*Tbe  water  of  Winto^creen  Lake,  Ollered  through  paper,  oontained  in  June, 
1890,  40.11  parts  of  total  solids  (ot  which  10  were  lost  bj  ignition),  and  O.BU 
parts  of  nitrogen,  per  million. 
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euoee  in  the  availability  of  tbe  nitrogen  sapply.     These  differ- 
ences are  well  illuBtrated  by  Plate  HI. 

The  following  table  gives  in  ronnd  nambers  the  quantities  of 
water  evaporated  from  the  several  potP  and  crops  under  esperi- 
meot.  The  letters  A,  B,  C,  ete.  refer  to  the  six  different  fertilizers 
described  on  page  226.  Poor  pots  were  supplied  with  nitrogen 
from  each  of  these  fertilizers  and  are  numbered  1,  2,  3  and  4. 
Id  every  case  pot  1  received  oQe-teoth  of  a  gram  of  nitrogen, 
pot  2  two-tenths  of  a  gram,  pot  3  four-tenths  of  a  gram  and  pot 
4  eight-tenths  of  a  gram  of  oitrogen.  The  gram  nearly  eqoals 
ISj  grains  and  28^  grams  make  nearly  an  ounce  avoirdupois. 

Water  Evapobatbd  fbou  Pots  and  Plants  (grams). 
Series,     A  B  C  D  E  F 

Pot  1, 2270    2410    2T10    2260    3S50    3200 

"  2, 4080    3570    4450    24T0    55S0    3830 

'■  3, 5900    4900    6790    3980    6230    6640 

"  4, 9590    TOOO    8600    GTIO    9090    8200 


TotslB 2tS40    17890    22580    14430    24410    21770 

When  the  plants  had  evidently  ceased  to  increase,  and  new 
upper  leaves  were  growing  only  at  tbe  expense  of  the  old  lower 
ones  which  had  become  yellow,  shrunken  and  dry,  the  crops  were 
harvested  by  cutting  close  to  the  soil. 

The  several  crops  were  immediately  dried  at  120°  F. ;  thereafter 
they  were  kept  for  24  hours  exposed  to  the  air  of  a  dry  room  and 
thus,  in  the  air-dry  state,  were  weighed  with  results  as  below 
given.  These  weights  do  not  include  the  roots,  which  could  not 
be  separated  from  the  soil. 

Weights  of  the  Aib-Dby  Crops  (grams). 

o  nitrogen  added. 
i  ev.  3.26 


'Mai 

3.Si 


:9.2     100.1        B2.1 


The  soil  without  any  added  nitrogen  was  thus  shown  to  be 
able  to  prodnce  3^  grams  of  dry  substance,  hence  the  net  yield, 
which  can  certainly  be  attributed  to  the  added  organic  nitrogen, 
is  found  by  subtracting  3},  say  3.3,  from  the  gross  weight  of  tbe 
several  crops. 
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The  next  tabular  statement  gives  the  qaantities  of  crop-in- 
crease attribatable  to  the  organic  nitrogen  of  the  eeveral  fertiliz- 
ers under  trial. 

Wbiqht  of  Air-Drt  Crop-Incbease  (in  grams). 
Series,     A  B  C  D  E  F 


10.7 

7.3 

12,2 

5.1 

14.1 

34.6 

14.7 

34.7 

8.2 

3B.1 

44.9 

33.1 

43.1 

20.3 

4I.I 

8B.V 

4S.7 

85.4 

36.0 

86.9 

30.6 

6S.9 

The  proportionate  quantities  of  nitrogen  added  to  the  four  pots 
in  each  series  were  to  each  other  as  the  numbers  1,  2,  4,  8.  The 
nest  table  exhibitB  the  proportionate  increase  of  crop  produced 
by  the  several  applications  of  nitrogen — the  increase  of  the  first 
pot  of  each  series  being  taken  as  l. 

Rei^tite  Crop-Increase  dub  to  Nitrogen  added. 


Pot  I... 


Relative  quaDtilies      g^  . 
of  nitrogen  added.      °*"^''' 


The  above  table  shows  that,  as  was  intended,  the  nitrogen  in 
all  these  experiments  was  present  in  minimum  quantities  relative 
to  the  other  needful  elements  of  plant  food,  so  that  the  crop-in- 
crease kept  fairly  parallel  with  the  increase  of  nitrogen.  Larger 
supplies  of  nitrogen  would  have  increased  the  crop  still  more  but 
a  point  would  soon  have  been  reached,  where  the  crop-increase 
would  lag  behind  the  increase  of  nitrogen  in  the  fertilizer,  till 
finally,  increasing  the  nitrogen  would  have  no  further  effect  on 
the  weight  of  crop,  because  some  other  kind  of  plant  food  would 
come  to  be  in  relative  minimum  and  would  thenceforth  limit  the 
development  of  the  plants. 

The  increased  yield  due  to  the  nitrogenous  fertilizer  is  greatest 
in  series  E.  If  we  reckon  the  yield  in  series  E,  in  each  case,  as 
100  then  the  relative  yields  produced  by  the  several  fertilizers 
are  as  follows : — 
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CbOP-TnCRKASB   stated   in   FEB  t 

Series,  A.  B 


.  OF  Geeatest  Gaih. 


Average, . 


96       39       too       77 


So  far  as  tbese  experimeDts  are  a  con-ect  measure,  the  relative 
crop-prodnciDg  power  of  the  several  fertilizers  is  expressed  by 
the  last  average  figures  above  given. 

If  the  crop-increase  is  a  fair  measure  of  the  effect  of  the  organic 
nitrogen  used  to  fertilize  the  soil  of  the  pots  in  which  these  crops 
were  produced,  then  the  quantities  of  nitrogen  contuaed  in  the 
crops,  especially  in  so  far  as  derived  from  the  fertilizers,  onghtto 
stand  closely  related  to  and  parallel  with  the  weights  of  the 
crops.  To  what  extent  such  is  the  case,  is  to  be  seen  fro,m  the 
following  tables : — 

Quantities  of  Nitbogbn  in  the  Crops  (grams). 

ABC  D  E  F        Nit  nitrogen  adJtd. 

Pot  1,        .041      .036      .063      .030      .048 


.077 

.068 

.079 

.0*7 

.078 

.061 

.148 

.099 

.137 

.067 

.151 

.114 

.370 

.118 

.304 

.142 

.376 

.193 

.639 

.872 

.572 

.286 

.653 

-415 

Deducting  from  the  above  figures,  the  average  amount  of 
nitrogen  in  the  two  crops  raised  in  the  pots  to  which  no  fertilizer, 
(and  DO  nitrogen)  was  added,  we  obtain  the  weights  of — 

Nitkogen-Increase  in  the  Crops  (grams). 


.059 

.040 

.061 

.029 

.060 

.049 

.130 

.081 

.119 

.049 

.133 

.096 

.262 

.160 

.286 

.124 

.267 

.176 

.1117 

.399 

.600 

.214 

.480 

.343 

"     4, 

Totals,  .. 

Relative  Kitrog en- Increase  1 
Relative  amounts        q^^^.      1  a 
ot  nitrogen  added.       ^"*''    ^  ^ 
1                               1          1 
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NitrooeN'Increase  stated  is  per  cent,  of  Greatest  Gain. 
Series,  A        B  C         D         E  F 


Average, 95       6a       104      44      too       75 

Compariog  the  last  fonr  tables  with  the  four  immediately  pre- 
-ceding  ones,  it  is  manifest  that  the  Crop-Inorease  aod  Nitrogen- 
lacrease  kept  very  even  pace.  This  is  also  shown  by  the  aver- 
ages of  incresee  in  the  table  above  and  in  the  following : 

In  ihe  subjoined  table  are  brought  together  in  one  statement 
the  nitrogen -solabili ties  in  pepsin  and  under  putrefaction,  and  the 
nitrogen-avMlabilities,  of  the  several  fertilizers,  as  indicated  by 
gain  of  crops  and  gain  of  nitrogen  in  crops,  all  expressed  in  per 
cent,  of  the  solubility  or  availability  of  the  nitrogen  in  the  best 
ferUlizer  K 

Comparison  of  Peptic,  Pdticefactive  and  Citltube  Tests. 

A  B  C  D  E  F 

BeUtlve  nitrogen-solubili^  by  pepcio S3  82       36  69  100  79 

"              "              "          ■'   putrefacUon..     It  48        St  80  100  8T 

Relative  crop-produdng  power 92  5T         96  89  100  71 

gain  ol  aitrogeo _ 9G  6!  104  44  100  75 

Tbe  nitrogen  of  sample  E  shows  throughout  the  greatest  peptio 
and  putrefactive  solubility  as  well  as  greatest  crop-producing 
capacity  and  with  one  exception  (C)  has  given  the  most  nitrogen 
to  the  crops.  Sample  B  has  yielded  the  least  soluble  nitrogen  to 
pepsin  and  under  putrefaction,  but  D,  in  tbe  culture  lest,  is  least 
effective  as  a  fertilizer.  Samples  A,  C  and  E  which  vary  so 
widely  in  the  peptic  and  putrefactive  solubility  of  their  nitrogen, 
manifest  very  little  difference  in  their  average  crop- producing 
powers  as  measured  by  either  tbe  crop-increase  or  gain  of  nitro- 
gen by  the  crops. 

It  is  evident  that  the  tedious  vegetatioB-cultures  are  the  only 
true  test  of  the  availability  of  organic  nitrogen,  while  the  pepsin- 
digeslion  may  give  useful  indications,  but  cannot  be  depeneled 
on  for  decisive  results. 

If  opportunity  offers  it  is  purposed  to  continue  investigations 
in  these  or  similar  directions. 
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FEEDING  STUFFS. 

(For  Tables  o(  ADalysea  bm  pages  24B  to  2SL) 

Hay  fboh  Whrit  and  Rtb. 

Regarding  these  sampleB  of  hay,  Mr.  E.  C.  Birg«  of  Sonthport 
writes  that  to  provide  enough  coarse  feed  for  his  herd  he  finds 
advantage  in  raising  rye  or  wheat  to  be  cured  for  hay,  immedi- 
ately following  and  preceding  his  oom  or  other  hoed  crop  and  on 
the  sanae  land.  By  this  means  a  crop  cover*  the  land  the  whole 
year  round,  and  is  growing  at  all  seasons  when  the  ground  is  not 
froaen.  Mr.  Birge  jndgea  that  he  thus  gets  more  coarse  fodder 
for  winter  use  than  ia  possible  in  any  other  way. 

The  hoed  land  is  mannred  whenever  convenient,  summer  or 
winter.  The  6elds  where  com  was  cut  in  September,  1893,  and 
whiob  were  then  seeded  to  rye,  were  mannred  in  the  succeeding 
winter  and  bashharrowed  and  rolled  in  the  spring  of  1894,  to  lay 
down  the  corn  stnbble  and  prevent  its  interference  with  cutting 
the  rye  in  early  June.  The  land  wUl  then  be  tamed  over  and 
planted  to  com.  Common  pasture  land,  after  three  sacceaeive 
com  crops  with  rye  or  wheat  between,  is  seeded  to  clover. 

After  clover,  corn  or  potatoes  and  rye  or  wheat  follow  again. 

4134.  Wheat-Hay,  sowed  Sept.  20,  1 892,  aftnr  potatoes,  top- 
dressed  in  the  winter,  cut  June  24th,  when  the  seed  was  just 
going  into  the  dough  stage.  Cured  in  good  order  and  pat  into 
the  barn  June  30,  The  stubble  was  immediately  turned  nnder 
for  oom.     Yield  about  2  tons  per  acre. 

4126.  Rye-Hay,  sowed  Sept  6,  IB92,  after  oom.  Cut  June 
3d,  1893,  cured  in  good  order  and  put  into  bam  June  6th.  Yield 
about  1^  tons  per  acre. 

4135.  Rye-Hay,  sowed  Sept.  28, 1892,  after  oom  which  yielded 
24  tons  per  acre.  Cut  June  8, 1893,  cured  in  good  order  and  put 
in  bam  June  10.    Yield  about  2  tons  per  acre. 

4137.  Rye-Hay,  sowed  after  com  Oct.  11, 1892.  Cut  May  22, 
1893,  to  clear  the  ground  for  com.  This  was  poorly  oared, 
rained  on  while  spread.     Yield  about  one  ton  per  acre. 

The  analyses,  on  pages  248-349,  indicate  that  these  cereal  crops 
cured  as  hsy,  have,  with  the  exception  of  4137>  rather  less  protein 
and  more  filter  than  average  hay  from  mixed  meadow  grasses. 

The  higher  content  of  protein  in  4127,  as  well  as  its  smaller 
yield  per  acre,  are  explained  by  the  faot  that  it  was  cut  earlier 
than  the  other  lots. 
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TEEDING   STDFPS. 


Maize  Meu. 


418S  is  made  from  No.  2  old  crop  yellow  com  in  a  roller  mill. 

4184  IB  mftde  from  new  yellow  corn  in  a  roller  mill. 

Botb  of  the  above  were  drawn  from  stock  of  S.  E.  Brown,  Col- 
lin evil  le. 

4185  Ib  made  from  old  mixed  com  ground  on  bnrr  stoneB,  sent 
by  S.  E.  Brown,  Collinsville. 

4107,  4108  and  4109  are  samples  of  meal  drawn  by  onr  agent 
from  Btook  of  B.  H,  Palmer  &  Sod,  Norwich,  Hatch,  Bailey  Se  Co. 
and  Raymond  Bros.,  of  South  Norwalk. 

Bt-Pboditots  fbom  Maize  Meal. 

These  feeding  stuSs  mostly  come  from  the  factories  of  starch 
and  glnoose,  of  which  the  five  largest  in  the  United  States 
tt^etber  are  said  to  he  able  to  work  up  120,000  basbels  of  com 
daily.     Glucose  Is  made  by  chemical  treatment  of  starch. 

The  preliminary  prooeaaes  by  which  the  starch  is  separated 
from  the  other  parts  of  the  kernel  are  essentially  the  same  id  all 
factories,  and  are  stated  by  the  representattTe  of  one  of  them  to 
be  as  follows : 

The  corn  is  ground  with  water  between  stones  and  first  passed 
over  sieves  which  retain  the  hull  or  chafi,  while  the  starch  mised 
with  the  so-called  "gluten"  mns  to  settling  taoks.  The  starch 
being  specifically  heavier  thaD  the  gluten  sinks  to  the  bottom, 
while  the  gluten  lies  above  the  starch.  When  both  have  com- 
pletely settled,  the  clear  water  first,  and  next  the  gluten,  are  run 
off*,  leaving  the  starch. 

The  Chicago  Sugar  Befining  Co.,  of  Chicago,  HI.,  makes 
Chicago  Qlnten  Meal,  Maize  Feed  and  Corn  Bran.  The  Chicago 
Gluten  Meal  is  the  clear  "  gluten"  from  the  settling  tanks,  dried 
and  perhaps  ground.  It  is  a  granular,  yellow  or  yellowiah-browD 
material  without  decided  odor.  A  single  analysis  is  given,  4103. 
It  is  a  highly  oitrogeDona  feed,  nearly  as  rich  in  protein  as  cotton- 
seed meal,  but  containing  much  less  fat  or  oil  and  but  very  little 
mineral  matter.  Its  use  in  cattle  rations  would  be  about  the 
same  as  that  of  cotton-aeed  meal.  The  Chicago  Maize  Feed  is  a 
mixture  of  gluten  meal  and  hulls,  not  dissimilar  from  Buffalo 
Gluten  Feed. 

The  Chicago  Com  Bran,  of  which  a  single  analysis,  4103,  is 
given  in  the  table,  consists  of  the  hulls  left  on  the  sieves  and  of  the 
com  chits  or  germs  from  which  the  oil  has  been  partly  extracted. 
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This  material,  as  the  analysis  sbows,  has  rather  more  protein 
than  maize  kernels  of  good  quality  and  more  thao  twice  as  maoh 
fat  with  correspondingly  less  nitrogen-free  extract.  Probably  it 
cannot  be  economically  used  by  feeders  who  hare  a  plenty  of 
home-raised  corn. 

The  Charles  Pope  Glucose  Co.,  of  Geneva  and  Venice,  111., 
make  Cream  Gluten  Meal  and  Germ  Feed.  This  brand  of  Glaten 
Meal  is  made  of  the  "gluten"  of  the  settling  tanks  like  the 
Chicago  Gluten.  It  is  like  the  latter  in  appearance,  has  about 
the  same  percentage  of  proteiu,  but  twice  as  much  oil  aa  the 
Chicago  Gluten  Meal,  and  so  compares  more  nearly  with  cotton- 
seed meal  in  composition.  Two  analyses  appear  in  the  table, 
4084;  1106,  the  former  from  stock  of  Smith,  Northam  4  Co., 
Hartford.     Cost  125.00  per  ton. 

Pope's  Germ  Feed  is  very  like  the  Chicago  Corn  Bran  in  its 
origin  and  composition.     See  analysis  4105. 

The  American  Glucose  Co.,  of  Buffalo,  N.  Y.,  and  Peoria,  Bl., 
which  is  by  far  the  largest  company  in  the  business,  makes  but 
one  kind  of  feed,  sold  under  the  name  Buffalo  Gluten  Feed.  It 
consists  of  all  those  parts  of  the  kernel  not  directly  used  to  make 
glucose  and  contains  therefore  all  the  "gluten,"  hulls  and  oil  of 
the  kernel.  Two  analyses  appear  in  the  table,  4104  and  4069, 
the  latter  sent  by  T.  S.  Gold,  West  Cornwall.  It  cost  $20.00  per 
ton  in  car  lots,  in  bags,  delivered  at  West  Cornwall. 

This  gluten  feed  is  a  more  concentrated  food  than  wheat  bran, 
containing  some  6  per  cent,  more  of  protein  and  two  to  three 
times  as  much  oil  as  the  latter,  and  more  non-nitrogenous  extract 
with  less  fiber  and  mineral  matter. 

Two  samples  of  Hominy  Chops,  4129  from  F.  H.  Stadtmneller 
of  Elrawood,  and  4145  sent  by  Horace  Burr  of  Winchester 
Center  and  bought  of  Noble  Bennett,  Winsted,  both  residues 
from  the  manufacture  of  hominy,  are  included  in  the  table. 

Wheat  Fkbds. 

Three  analyses  of  winter  wheat  bran,  Nos.  4096,  4097  and 
4098,  from  stock  of  Browning  &  Gallup,  New  London,  E.  A. 
Buck  &  Co.  and  W.  D.  Grant  of  WiUimautic,  are  given  in  the 
table ;  and  two  of  spring  wheat  bran,  Nos,  4099  and  4100,  from 
J.  W.  A  F.  J.  Doon,  Willimantic,  and  Arnold  Ruddof  Xew  London. 

While  single  analyses  of  winter  wheat  bran  and  spring  wheat 
bran  may  show  some  variations,  the  averages  of  large  numbers  of 
analyses  prove  no  constant  difference  in  composition  between  the 
two. 
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White  Wheat  Bran  4110,  Red  Wheat  Bran  4111,  both  from 
stock  of  Spencer  A  Pierpont,  Waterbnry,  sod  Canada  Bran 
4112,  from  Btock  of  W.  T.  Hatch,  Sonth  Norwalk,  are  preferred 
by  some  bnt  they  do  Dot  vary  essentially  in  composition  from  the 
ordinary  kitide.  Whether  the  fineness  of  bran  afiects  its  digesti- 
bility is  a  qnestion  freqnently  asked  but  which  has  never,  to  our 
knowledge,  been  the  subject  of  feeding  experiments. 

In  the  table  are  given  five  analyses  of  Wheat  Middlings: 

4091  and  4095  are  from  stock  of  Arnold  Rndd,  New  London, 
4092  frotn  A.  O.  Beokwith,  Norwich,  4093  from  Smith  & 
Northam,  Hartford,  and  4094  from  B.  H.  Palmer  &  Son,  Nor- 
wich. There  is  no  great  difference  in  chemical  composition  between 
these  feeds  and  bran.  They  are  a  little  richer  in  protein  and  are 
mnoh  more  finely  ground  and  lighter  colored  than  the  brans. 

4089  from  Hatch,  Bailey  A  Co.,  and  4090  from  M.  T  Hatch, 
both  of  South  Norwalk,  are  "  Fine  Wheat  Feeds."  These  differ 
essentially  from  wheat  bran  and  middlings.  They  are  fine,  white 
and  flonry,  have  comparatively  little  mineral  matter  and  fiber  and 
correspondingly  more  nitrogen-free  extract.  The  qnantities  of 
protein  and  also  of  fat  are  not  difierent  from  those  of  bran  and 
middlings. 

O1.T8  AND  Oat  Feeds. 

The  analyses  made  on  samples  drawn  in  the  Connecticut  mar- 
ket show  the  wide  variations  which  are  constantly  met  with  in 
all  preparations  of  oats  used  lor  cattle  food. 

The  gronnd  oats  4136  have  the  composition  of  clear  oats. 

The  "  Oat  Feed  "  and  "  Oat  Middlings"  we  are  informed  are 
made  by  the  American  Cereal  Co.  We  have  been  unable  to  learn 
whether  brands  of  definite  composition  and  quality  are  put  on  the 
market  by  this  company,  but  it  is  certain  that  "  Oat  Feed  "  is  a 
general  name  in  the  feed  market  which  is  applied  to  fine  feed  rich 
in  protein  and  also  to  chaffy  coarse  feed  that  is  much  poorer  in 
protein  than  clear  oats. 

The  samples  of  Oat  and  Com  Feed  4137  and  4138  are  of 
inferior  value,  containing  leas  protein  than  either  com  or  oats  of 
good  quality . 

Kte,  Baeley  and  Buckwheat  Feeds. 

4140,  Backwheat  Flonr  sent  by  T.  F.  Griswold,  Little  Had- 

dam,  is  used  for  the  table  and  not  for  cattle  food.     It    has  the 
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average  composition  of  tbe  article,  is  low  in  protein  (6.8  per  cent. 
•8  against  10.8  in  wheat  flour),  and  correapondingljr  richer  in 
starchy  matter  (60.S  per  cent,  as  against  75  per  cent,  in  wheat 
flour). 

Strikingly  difi'erent  in  compositioD  is  the  buckwheat  bran  4076 
sold  by  W.  F.  Olmstead  of  Bridgeport.  This  must  be  tbe  reeidne 
leR  from  preparing  the  flour  from  the  hvlUd  Heeds.  It  is  rich  in 
proteids  (25.62  per  cent.),  containing  more  than  wheat  bran  or 
Bnflalo  Glaten  Feed  and  conuins  also  as  much  fat  aa  bran.  At 
$19.00  per  ton  it  should  be  a  very  economical  feed,  judged  simply 
hy  its  chemical  composition. 

4147,  Buckwheat  Feed  sent  by  F.  W.  Holmes,  Salisbury,  from 
Eggleston  Ai  Sellick's  mill,  is  a  product  evidently  coDtaining  a 
good  deal  of  the  hullsmized  with  tbe  bran,  as  is  shown  by  the 
large  quantity  of  "fiber"  in  it.  It  contains  rather  more  proteids, 
however,  than  corn  meal. 

The  sample  of  ground  rye  4130  waa  sent  by  F.  H.  Sladt- 
maeller  of  Elmwood.  There  is  no  evident  reason  why  clean  rye 
may  not  be  fed  to  cows  in  the  same  quantity  as  corn  meal  Tbe 
composition  of  tbe  two  is  not  very  unlike. 

The  BQSpicion  with  which  rye  is  regarded  by  feeders  probably 
comes  from  the  fact  that  when  it  is  affected  with  ergot,  as  some- 
times happens  in  very  wet  seasons,  its  use  as  a  feed  is  unsafe. 

Tbe  presence  of  ergot  In  rye  can  be  readily  detected  by  the  eye. 

Two  analyses  of  "  Damaged  Barley,"  3782  and  40&4>  repre- 
sent grain  which  had  been  malted  and  probably  overheated  in 
the  kiln  bo  that  it  could  not  be  used  for  brewing,  Tbe  samples 
had  &  slightly  scorched  smell.  Tbe  process  of  malting  merely 
brings  the  starch  and  other  mattei-s  of  the  seeds  into  more  solu- 
ble form  but  does  not  destroy  or  remove  any  considerable  part  of 
them. 

This  feed  haa  been  used  in  considerable  quantity  by  several 
feeders  in  the  State  with  good  resalts.  Cows  relish  it  and  it  im- 
parts no  noticeable  ill  flavor  to  the  milk. 

Cotton  Sbkd  Mbai. 
Samples  4073  from  Wheeler  &  Howes,  Bridgeport ;  4074  from 
A.  A.  Beckwith,  Norwich;  4076  from  Wm.  M.  Terry  &  Co., 
Bridgeport;  4143  and  4144  sent  by  Clarence  A.  Uammond, 
Elliott,  and  purchased  of  the  Charlotte  Oil  and  Fertilizer  Co., 
Charlotte,  K.  C,  represent  the  average  quality  of  clear  deoort' 
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osted  meal,  the  most  coDoentnited  feeding  stuff  in  the  market 
and,  if  used  Bolely  as  a  fertilizer,  the  cheapest  aouroe  of  available 
organic  nitrogen. 

3866  is  nndecorticated  Sea  Island  Meal,  containing  little  more 
than  half  as  much  proteids  as  the  hulled  meal  and,  at  present 
prices,  very  nneconomical  to  purchase  either  as  feed  or  fertilieer. 

LtNesED  Mbal,  Old  and  New  Fbooess. 
Much  of  the  linseed  meal  in  market  is  the  pnlverized  cake  left 
after  groand  flax-seed  has  been  subjected  to  extreme  pressure 
for  extraction  of  the  oil.  This  "  Old  ProceHs"  meal  retains  from 
6  to  11  per  cent  of  oil.  The  Cleveland  Linseed  Oil  Co.  controls 
patents  for  removing  the  oil  by  solvents  instead  of  pressure.  Th^ 
Liuaeed  Meal,  called  "New  Process,"  contains  mnoh  less  oil  and 
more  protein  than  the  other.  4080  >b  from  the  Piatt  Mill  Co.  of 
Waterbnry,  4081  from  E.  A.  Buck  &  Co.,  Willimantic,  4083 
from  Wheeler  &  Howes,  Bridgeport,  4083  from  A.  A.  Beckwitb, 
Norwich,  and  4128  was  sent  hy  F.  H.  Stadtmueller,  Elmwood, 

Pea  Meal. 

3746,  sent  by  T.  S.  Gold,  West  Cornwall,  probably  consists  of 

the  shellfl  or  outer  coating  of  peas,  ground  with  other  refuse, 

fix>m  a  split-peas  faetory.    Cows  do  not  relish  this  meal  on  account 

of  its  bitter  taste  aud  even  sheep  prefer  bran. 

Miscellaneous  Feeds. 

"Proteina,"  of  which  two  analyses  are  given,  4078  from  stock 
of  Browning  &  Gallup,  New  London,  4079  from  E.  A,  Buck  4: 
Co.,  Willimantic,  appears  to  be  a  mixture  of  corn,  oat  hulls,  lin- 
seed meal  and  perhaps  gluten  meal. 

It  may  be  most  fairly  compared,  as  far  as  chemical  composition 
goes,  with  Buffalo  Gluten  Feed,  but  its  price  is,  at  present  rating, 
too  high  to  make  it  an  economical  feed. 

Special  Cow  Feed  4077  sold  by  Hatch,  Bailey  tfc  Co.,  South 
Norwalk,  is  said  to  be  composed  of  40  pounds  of  glnten  meal,  40 
pounds  of  hominy  chops,  15  pounds  of  oats  and  5  pounds  of  lin- 
seed meal  in  every  100  pounds. 

Assuming  that  the  "  gluten  meal "  of  the  formula  is  gluten  Jiied 
with  22  per  cent,  of  proteids  instead  of  36  or  38,  such  a  formola 
onght  to  make  a  considerably  richer  feed,  containing  some  4  per 
oent.  more  of  protein  than  is  in  the  sample. 
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S748  is  a  sample  of  Special  Made  Mill  Feed  of  the  TJoited 
States  Milling  Co.,  Jersey  City,  N.  J.,  which  it  is  clamed  "  will 
keep  BOUDd  and  Hwe«t  longer  than  any  In  the  market,  thereby 
insuring  those  who  handle  this  feed  a  better  return  for  their 
money  than  any  other  feed." 

The  analysis  shows  it  to  be  a  less  concentrated  feed  than  wheat 
bran.  In  the  ciriMilar  received  from  the  mannfacturer  nothing  is 
stated  as  to  the  ingredients  which  enter  into  this  "  special  made 
feed." 

4072  is  a  sample  of  Elevator  Screenings  sent  by  W.  L.  Buck- 
land  of  Burnside.  It  is  used  chiefly  as  poultry  food  but  to  some 
extent  for  cattle.  It  is  to  be  judged  rather  by  inspection  than 
chemical  analysis.  It  consists  of  damaged  grain  mixed  with 
seeds  of  cockle  and  a  host  of  other  weeds.  Its  use  either  for 
poultry  or  cattle  makes  pretty  certain  a  further  seeding  of  the 
fkrm  with  noxiOQS  weeds. 

4132  is  a  sample  of  "  Nutriotone"  made  by  the  Thorley  Food 
Co.  of  Chicago,  111.,  and  widely  advertised  and  sold  in  Connecti- 
cut at  the  present  time.  It  contains  a  considerable  quantity  of 
some  leguminous  seed,  some  linseed  meal  and  perhaps  other  feed- 
ing Btu&,  together  with  aromatic  substances,  (fenugreek,  aniseseed, 
caraway  and  the  like),  and  over  ten  per  cent,  of  salt.  The  analysis 
shows  its  value  in  a  general  way  as  a  feed.  The  material  how- 
ever is  claimed  to  be  rather  in  the  nature  of  a  tonic  having  medi- 
cinal properties,  than  of  a  feeding  stuff,  as  is  judged  from  the  fact 
that  the  prescribed  dose  for  cattle  is  two  tablespoonruls  with  each 
feed.  The  use  of  such  condimental  cattle  foods  has  been  proved 
by  Sir  John  Lawes  to  be  without  any  advantage  for  healthy 
animals,  as  shown  by  the  following  quotation  from  the  Second 
Annual  Report  of  this  Station  for  the  year  1878,  pp.  125-6  : 

"  Mr.  Lawes,  of  Rothamsted,  England,  made  a  most  thorough 
practical  trial  on  the  use  of  condiments  in  feeding,  and  demon- 
strated that  there  was  no  profit  in  it.  One  of  his  trials  was  made 
on  twenty  sheep  (ten  fed  with  plain  food,  ten  with  condiment) 
and  continued  twenty-eight  weeks,  when  the  animals  were  slaugh- 
tered and  marketed.  The  extra  cost  of  feeding  ten  sheep  with 
condiment  was  £3,  4s.,  the  result  of  the  feeding  being  alike  with 
condiment  and  with  plain  food."* 

*  RtperimeDlB  on  the  Question  whether  the  use  of  CoDdimeDts  increBgea  the 
Aitsimilation  uE  Food  1)7  Fattening  Animsla,  or  adds  to  the  FroBts  of  the  Feeder ; 
by  J  B.  Lawes,  F.B.S.     Edinburgh  Veterinary  Renew,  1863. 
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"Mr.  Lawee  bus  stated*  that  while  sheep  ate  no  more  food 
under  the  stimulus  of  oondiniente  than  withont,  pigs  did  eat  a 
larger  qaantity,  hat  the  pigs  assimilated  no  more  and  got  no  ben- 
efit from  the  increased  consumption,"  . 

"  Other  testimony  to  the  same  effect  may  be  foand  in  the  agri- 
oaltural  jonmals  of  Great  Britain,  where  condimental  foods  were 
extensively  tested  fifteen  to  twenty  yearsf  ago." 

Here  may  also  be  noticed  the  Silver  Live  Stock  Powder,  which 
is  sold  in  this  State  for  1 1.00  per  pound.  Acoordinf^  to  the  adver- 
tising circular  the  "  Silver  Live  Stock  Powder  contains  an  element 
that  the  nature  of  animals  require,  from  which  the  habits  of  civ- 
ilization have  deprived  them." 

"  Formerly  when  an  animal  was  sick,  the  first  thing  to  know 
waa  the  name  of  the  disease  and  then  to  find  a  remedy.  Since 
the  discovery  of  the  Live  Stock  Powder  or  Nature's  Sovereign 
Remedy,"  the  writer  goes  on  to  say  that  he  does  not  care  to  know 
what  the  ^Iment  is. 

The  "  Sovereign  Remedy  "  consists  essentially  of  ground  bone, 
having  a  dark  color  and  slight  odor  of  coal  tar. 

The  Yaluatioh  of  Mill  Feeds. 

In  a  following  table  are  given  the  average  cash  ton  prices  of 
the  mill  feeds  commonly  found  in  our  markets.  These  figures 
are  based  on  quotations  made  to  us  by  twenty-two  leading  feed 
dealers  of  this  State  in  December  last. 

From  the  average  composition  of  the  different  feeds  and  their 
cost,  has  been  calculated,  by  the  method  described  in  the  Report 
of  this  Station  for  1888,  page  141,  the  average  cost  per  pound  of 
protein,  fat,  etc 

It  was  found  that  at  present  prices  the  average  cost  of  these 
iDgredieotB  in  mill  feeds  is  as  follows  : 

Protein  costs 2.3    cents  per  pound. 

Nitrogen-frM  Extract  aod  Fiber 94     "  " 


The  following  table  gives  the  articles  od  which  this  calculation 
was  based,  the  market  prices  of  these  articles,  and  their  '*  valua- 
tion" calculated  from  the  average  cost  of  the  food  ingredients : 

•  Joonial  Royal  Agricultural  Societj  at  England,  niii.,  p,  428. 

t  How  thirty  to  forty  years  ago. 
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Averafte  coat  per  ton.  Valuation  p«r  ton. 

Cottonseed  Ueal (27  AO  $27.96 

Unseed  Meal,  old  process 23.7B  2fi.I3 

Unseed  Meal,  new  process 28.S5  34.83 

Wheat  Bran 18.76  20.13 

Wheat  MiddllDgs 20.60  21.46 

Rye  Bran 20.00  tttM 

Com  Meat 10.60  18.M 

Gluten  Meal 26.50  37.93 

Hominy  Chops 20.00  19.17 

Ualt  Sprouts 18.B0  22,14 

OaiFeed 21.00  20.12 

Buflalo  Qluten  Feed 31.25  23.85 

1371.60  I2TI.29 

The  Bams  total  of  the  cost  prices  and  valualions  are  very  nearly 
alike,  proving  the  correctness  of  the  calculation  by  which  the 
costs  of  protein,  fat,  etc.,  were  obtained. 

Similar  calcalations  made  in  1888  and  in  1890  gave  the  follow- 
ing as  the  cost  of  the  iugredients  named  : 

1888.  1890.         1S93. 

Protein  (N  X  6.26) 1.6  cents  per  pound.     1.4  2.3 


Nitrogen-tree  Kitractand  Fiber 


The  aame  feeds,  with  one  or  two  exceptions,  were  used  in  the 
calculations  of  the  three  years  and  the  chemical  analyses  were 
essentially  the  same.  Hence  these  wide  variatioDB  in  cost  prices 
of  protein,  fat,  etc.,  are  chiefly  to  be  explained  by  changes  in  the 
relative  cost  of  highly  nitrogenous  feeds  as  compared  with  the 
more  starchy  ones. 

The  prices  of  feeds  in  onr  market  bear  no  relation  at  present  to 
their  relative  value  as  cattle  food.  It  is  a  striking  commentary 
on  the  sitaation  that  the  most  concentrated  of  our  feeding  stofb 
is  also  the  cheapest  sonrco  of  organic  nitrogen  as  a  fertilizer. 
The  quantity  of  cotton  seed  meal  used  as  a  feed  in  this  State  is 
very  moch  less  than  the  qaantityused  as  manure. 

By  the  use  of  the  above  schedule  of  prices  may  be  calculated 
the  "valuation"  of  certain  feeds.  The  schedule  is  onfy  appliea- 
bU  to  mill  /eed«  of  the  same  general  kind  as  those  named  in  tlie 
table ;  it  is  not  applioable  to  coarse  fodder,  roots,  eto. 
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Sach  a  "  valuation"  does  not  haye  any  reference  to  the  digestif 
ble  substance  or  to  tbe  feeding  value  of  the  article.  It  simply 
serves  to  show  whether  the  crude  food  ingredients  contained  in 
the  feed  cost  more  or  less  than  the  general  average  of  mill  feeds. 

Thus  from  the  valuations  in  the  following  table  of  analyses  it 
appears  that  when  clear  cotton-seed  meal  is  quoted  at  (26  to  137 
per  ton  its  orude  food  ingredients  cost  less  pound  for  pound  than 
those  of  mill  feeds  on  the  average,  but  that  in  undeoortioated 
meal  at  $22.60  the  crude  food  ingredients  cost  as  much  aa  in 
ordinary  mill  feeds  or  even  more. 

Judged  in  the  same  way  the  crude  food  ingredients  of  linseed 
meal  are  more  costly  than  in  most  other  feeds,  and  the  same  is 
true  of  the  samples  of  "  provender"  whose  analyses  and  valnattons 
are  given  on  pages  250  and  261. 

Yet  linseed  meal  ought  not  to  be  discarded  simply  because  its 
crude  food  ingredients  cost  more  in  our  market  than  those  of 
other  feeds.  Many  experienced  feeders  claim  that  it  is  actually 
worth  more  both  because  of  its  nutritive  value  and  also  because 
of  its  regulative  and  medicinal  effect  on  the  digestive  system. 
While  the  food  ingredients  of  cotton  seed  meal  are  cheaper  than 
those  of  other  feeds,  the  nature  of  the  feed  places  strict  limita- 
tions on  its  use,  partioularly  for  dairy  stock. 

The  indications  which  this  "  valuation"  furnishes  are,  however, 
suggestive,  and  may  be  helpfai  in  studying  the  chemical  analyses 
in  the  table. 
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4IU!WliMtilaj 

ilUSycHay .... 

iXii       "        '  ....  i  .... 

41W|      "        .-.- 

llU'HiluMetl I   ....|$l9.0a 

4IU,      "       - i  ....I  n.aa 

A1U\  "  '18.61 

4IM.  "  laO.OO    19.08 

4I«8!  '■  23.60    18.W 

4IM  ■'  32.00    19.12 

Bi-Prtdatte  rrta  Main  Meal.  ! 

IIOS  Chicago  Gluten  Meal i  2T.93 

IIH  Chicago  Cora  Bran \   I  20.87 

4*S4  Pope's  Cream  Gluten  Heal 26.00   26.13 

4IM  Pope's  Cream  Gluten  Meal |   ....    27.41 

4lt{t  Pope's  Genn  Feed I  20.82 

4IM  Buffalo  Gluten  Feed ....     24.42 

4MV|  Buffiilo Gluten  Feed ,  ..    20.00;  23.18 


IWhtal  Feeds.  I 

40H         WinWr  Wheat  Bran I  1B.OO|  20.3B 

ton'  "  ■■  20.00:  20.10 

4098  "  "  18.00   20.62 


4110  White  Wheat  Bran i  20.00  18.18 

4111  Red  Wheat  B[»n 1  19.00  20.36 

lilt         Canada  Bran 20.00  19.83 

4101.         Bran 1  IB.BO  20.20 

4004'         Red  UiddlinRS 20.00  21.1T 

40tl|         Winter  Wheat  Middlings '  21.00  21.94 

40tt:  "  '■  "  23.00;  23.02 

4MI'         Spring  Wheat  Middlings 19,00  21.36 

400S  "  "  "         '  21.00i  20.98 

4088         Fine  Wheat  Feed I  22.0o|  11.31 
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IIU        Clear  Ground  Oata '  $19.72 

4IM         Oat  Feed 19.66 

iUO  "         20.32 

4141  Oat  Middlings 23.J8 

40M, 
4087 

408S  -... 

4117  OaMsndCorn  Feed ,  18.64 

4118  ■'  ■■         I  — -  18.18 

Ije,  ttt\ti  n4  Backwhrat  Feed*. 

4141  Buckwheat  Flour 

4tT<         Buckwheat  Bran 19.00  22.92 

4147        Buckwheat  Feed 16.00  19.49 

411*         Ground  Rje 19.00 

40St        Sew  York  Slate  Bje  Feed 2000  30.49 

n8t  Damaged  Barley U.50  20.34 

40M         Damaged  Barley 19.37 

4071  Mt«  Se«d  leal,  decorticated 2T.00  26.Tft 

4*74      ■'  '■  "  2T.00  28.43 

4*7)      ■'  "  "  21.00  30.34 

4141       "  "  ■'  2e.0C  28.63 

4144      "  "  "  I  26,00  28.16 

ISS<      "  "         undecortioated |  23.60  22.63 

4»M  LiMMd  Heal,  Old  I'rocesB :  30.00  25,19 

40SII  "  '•  :  31.00  2S.85 

4«gtl  "  "  I  31.00  24.21 

4»8l!  ■'  New  Frooeaa 33.00  26.69 


n4<IPeaHeal 20.00   22.12 

I 

nUMllaaeAu  IrtltlH. 

40T8         Proteina 26.00    23.33 

4079  Proteina 24.00    23.46 

4077         Special  Cow  Peed i  24.00    20.3" 

4IIJ.         Prati'a  Food  for  Horaee  and  Cattle _ 20  83 

S14gi         n.  S.  Milling  Co.'a  Special  Mill  Feed I  21.00    21.05 

4071  Elevator  Screeninna '  12.00'   

4IU:        Nutriolone 1 i  
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Provisional    Bibliography    of    the    more    important 
works  published  by  the  U.  S.  Department  of  Agri- 
culture   and    the    Agricultural     Experiment 
Stations  of  the  United  States  from  1886 
to  1803   inclusive,  on  Fungous   and 
Bacterial    Diseases   of   Economic 
Plants. 


EScope  and  Plau  of  Bibliographj, 

Arrangement  of  Topics, 

Commun  Names  of  Fongous  Diseasm, 

Nomeoclatnre, 

AbbreviatioUH, 

Literature  of  FnngoaB  Dixeases, 

The  preparatioD  of  the  following  bibliography,  already  printed 
as  Bulletin  118,  has  oconpied  what  time  and  alteotion  I  have  been 
able  to  spare  from  other  duties  during  the  past  three  years. 
Although  meanwhile  other  publications  have  appeared  covering 
the  same  ground,  the  present  work  has  been  prepared  for  publi- 
cation in  the  hope  that  it  might  still  prove  of  some  value  to  in- 
telligeot  farmers  and  horticulturists  as  well  as  to  the  mycologists 
of  Experiment  Stations. 

General  scope  and  plan  of  this  Paper. — The  determination  of 
a  fungus  which  is  the  cause  of  a  specific  disease  of  any  economic 
plant  is  of  conrse  a  matter  for  the  specialist  alone,  but  there 
seems  to  be  no  reason  why  any  iotelligent  man  should  not  be 
able  to  recognize,  within  certain  limits,  the  cause  of  a  diseased 
condition  of  a  certain  plant,  provided  only  that  he  be  furnished 
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with  a  list  of  all  diseasea  to  which  that  particular  plant  is  liahle, 
each  dieeaee  being  characterized  by  a  common  name  more  or  lees 
expressive  of  the  effect  which  the  agent  of  disease  produces,  or 
of  acme  evident  peculiarity  of  that  agent  whether  vegetable  or 
animal.  It  is  solely  with  the  fungous  and  bacterial  parasites  of 
economic  plants  that  this  bibliography  has  lo  do,  and  it  baa  been 
thought  advisable  to  give  to  the  common  names  of  the  diseases 
recorded,  a  promiuence  which  might  serve  to  render  the  latter 
more  readily  recognizable. 

Such  recognition  of  a  fungous  disease  being  thus  partially  pro- 
vided for,  referenoea  are  given  to  such  publications  as  careful 
study  has  convinced  roe  to  be  the  best  as  regards  the  description 
and  illustration  of  the  cause  or  effect  of  the  disease  in  question, 
and  any  line  of  treatment  which  has  beeu  tested.  This  will 
enable  anyone  who  has  access  to  agricultural  libraries  or  to  files 
of  Station  publioatioos,  to  answer  for  himself  many  questions 
which  at  present  he  must  refer  to  those  who  are  better  informed 
than  himself. 

As  I  have  stated  above,  the  ground  of  this  Bulletin  has  already 
been  covered,  notably  by  certain  publications  of  the  Depart- 
ment of  Agriculture, — the  Experiment  Station  Record  published 
monthly  and  giving  digests  of  all  publications  of  the  Department 
and  of  the  Stations ;  a  Card  Catalogue  of  the  literature  of  the 
Experiment  Statious  and  kindred  institutions;  and  Bulletin  15 
of  the  Office  of  Experiment  Stations,  a  Handbook  of  Experiment 
Station  Work  consisting  of  a  Popular  Digest  of  the  Publications  of 
the  Experiment  Stations.  It  will  be  seen  at  once  that  these  three 
sources  of  information  have  a  very  wide  scope,  an  admirable 
feature  in  itself  but  one  not  altogether  adapted  to  obviate  the 
difficulties  of  reference  which  increase  rapidly  as  the  literature 
accumulates.  It  now  frequently  requires  much  labor  to  discover 
if  a  certain  parasitic  fungus  of  ecooomio  importance  has  been 
recorded  in  Station  publications,  if  any  definite  line  of  treatment 
has  been  recommended,  and  if  so,  where  and  when.  The  conse- 
quence is  that  much  work  is  likely  to  be  repeated  unnecessarily. 

I  have  thought  that  by  limiting  the  scope  of  this  bibliography  to 
diseases  caused  by  fungi  and  bacteria  alone,  and  broadly  speakiug, 
to  the  years  188S-1693, 1  might  eliminate  the  danger  of  error  inci- 
dental to  a  larger  undertaking,  and  at  the  same  time  depend  upon 
a  careful  and  personal  comparison  of  the  available  Station  litera- 
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tare  under  each  subject  to  enable  me  to  seleot  what  eeemed  to 
be  the  best. 

Arrangement  of  topics. — The  general  arrangement  of  the  work 
needs  little  oomment.  The  main  Bub)eot8  are  the  host-planu  and 
these  are  arranged  alphabetically ;  under  the  oame  of  each  hoBt- 
plant  are  arranged,  also  alphabetically,  the  "  common  names  "  of 
the  fangoaa  diseases  recorded  as  affeoting  the  plant.  References 
to  descriptions  and  illastrations  either  of  the  fungus  itself  or  of 
its  eSect  npoo  the  host-plant  follow,  and  finally  a  line  of  treat- 
ment, if  any  has  been  recommended  or  tested,  is  referred  to.  All 
references  are  arranged  chronologically  under  each  of  the  sub- 
headings,— Desoription  and  TretUment.  The  date  of  publication 
occupies  the  right-hand  margin  of  the  page.  In  the  case  of 
references  to  Annual  Reports,  the  number  of  the  Report  is  given, 
followed  immediately  by  the  year  which  it  covers,  and  in  the 
margin  the  date  of  publication  for  the  sake  of  uniformity. 

Occasionally  I  have  referred  to  other  than  Station  literature, 
viz.,  to  Lamson-Scribner's  "Fungous  Diseases  of  the  Grape  and 
other  Plants,"  and  to  "  Garden  and  Forest."  I  have  made  these 
exceptioos  on  the  ground  that  both  of  these  publications  should 
be,  and  probably  are,  in  every  library  of  agriculture,  and  because 
the  author  of  the  former  was  for  some  time  connected  with  the 
Department  of  Agriculture,  and  many  of  its  best  publications  on 
economic  mycology  proceeded  from  him,  while  in  the  columns  of 
Garden  and  Forest,  there  appear  from  time  to  time  important 
notes  upon  fungous  diseases  by  Station  workers. 

Wherever,  as  in  the  case  of  Blsok-Rot  of  Grapes  or  Scab  of 
Apple,  a  great  number  of  admirable  papers  have  issued  from  many 
Stations,  I  have  aimed  first  to  select  the  fullest  and  best,  and 
then  to  select  those  from  widely  separated  localities  in  order  that 
some  one  of  the  original  publications  referred  to  may  be  acces- 
sible to  as  many  observers  as  possible.  This  has  compelled  me 
to  omit  many  references  which  might  have  been  recorded  since 
I  have  thought  it  best  not  to  record  two  of  equal  worth  from 
adjacent  States,  in  case  it  were  possible  to  substitute  for  one  of 
tbem,  a  publication  from  a  widely  different  locality. 

Common  names  of  fungous  diseases. — A  word  must  be  said 
regarding  the  so-called  "common  names"  selected.  Many  names 
such  as  Black-Enot,  Blaok-Rot,  Rust,  etc.,  have  made  such  an 
impresBion  that,  as  in  the  case  of  flowering  plants,  it  would  be 
unwise  to  disregard  them.     In  economic  mycology  however,  we 
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are  met  by  a  difficulty  regarcliDg  oommon  names  vrhiob  is  Dot 
80  evident  in  tbe  nomenolatare  of  flowering  plants.  In  the  latter 
case  the  oommon  namee  represent  what  alone  tbe  plants  are 
known  by  either  locally  or  nationally  ontside  of  scientific  circles, 
and  they  have  arisen  spontaneonsly  from  common  obserratioD. 
In  economic  mycology  on  the  other  hand,  many  of  tbe  "common 
names  "  have  been  invented  by  the  mycologists  themselvea  and 
most  loosely  applied.  Such,  it  is  tme,  has  not  always  been  the 
case ;  thus  every  one  recognizes  Ibat  tbe  "  Rnsts  "  belong  to  one 
group  of  fungi  which  the  botanist  calls  Vredinece,  although  doubt- 
less the  name  first  arose  among  people  who  were  quite  ignorant 
of  the  cause,  but  wbo  noticed  the  rnsty  color  produced  uniformly 
by  the  disease ;  so  in  tbe  case  of  tbe  "  Smuts,"  a  common  name 
fitly  given  by  obBCrvant  people,  although  tbe  fungi  causing 
"  Smut,"  all  happen  to  belong  to  the  natural  group  of  tbe  UatUa- 
ginecB.  In  such  oases  the  common  name  has  originated  spon- 
taneously and  is  fairly  satisfactory.  It  is  at  least  natural.  But 
wbo  knows  even  what  one  of  the  great  natural  groups  of  fungi 
is  designated  by  the  term  "  Leaf-Bligbt "  or  "  Leaf-Spot,"  "  Stem- 
Rot"  or  "Mildew?" 

Where  such  confusion  has  necessarily  arisen  regarding  com- 
mon names  given  arbitrarily  and  with  no  definite  plan  or  system, 
it  is  manifestly  impossible  to  arrange  tbem  on  any  satisfactory 
lines,  and  it  would  be  an  impertinence  for  one  observer  to 
attempt  all  the  desirable  changes.  Deeming  it  expedient  for  the 
reasons  explained,  to  make  use  of  common  names  in  tbe  present 
paper,  and  to  give  them  a  decided  prominence,  I  have  endeav- 
ored to  group  them  as  far  as  possible  in  conformity  with  the 
natural  scientific  arrangement,  and  in  doing  so,  have  ventured  to 
change  only  a  few  which  seem  to  have  been  originally  bestowed 
with  the  least  imaginable  foretfaonght.  Such  changes  have  been 
made  ohiefly  in  those  diseases  of  the  leaves  which  have  been 
indiscriminately  called  "Leaf-Blight"  or  "Leaf-Spot."  The  for- 
mer of  these  terms  I  have,  with  few  exceptions,  confined  to  coni- 
dial  fungous  forms  belonging  to  the  group  of  HyphomytxUt 
and  producing  upon  the  leaves  attacked  indeterminate  or  efiused 
areas,  which  sometimes  involve  tbe  whole  leaf  in  a  condition 
most  aptly  described  by  the  term  "Blight."  The  perithecial 
forms  wbetber  acigerons,  pyoinidial,  or  spermogonial,  I  have 
grouped  together  under  the  general  term  "  Leaf-Spot,"  einoe  the 
diseased  areas  prodnced  by  such  forms  in  the  leaf-tissue  are  often 
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oureanuoribed  in  oatline,  giving  the  leaf  a  spotted  appe&ranoe, 
and  not  infrequently  become  separated  from  the  leaf  altogether 
prodncing  the  appearance  described  as  "sbot'bole."  That  on 
this  bans  tbe  same  disease  must  at  one  time  be  called  "  Leaf- 
Blight  "  and  later  "Leaf-Spot,"  is  very  trae,  but  it  seems  to  be 
one  of  the  lesser  evils  attending  the  nse  of  common  names.  Tbe 
term  "  Scab,"  I  hare  limited  to  byphomyoetoas  fangi  which  pro- 
duce npon  either  tbe  leaves  or  fruit  attacked  determinate  spots 
occupied  by  a  dense  growth  of  the  fungns  and  more  or  less  indu- 
rated, although  here  again  I  have  thought  it  beat  to  denominate 
as  "  Scab "  certain  fungi  which  may  not  produce  any  definite 
scabby  appearance,  but  which  nevertheless  belong  to  genera  such 
as  ^suiladium,  Fuaarium,  Clado^orium  and  the  like,  to  which 
belong  those  fungi  which  were  originally  and  aptly  called  **  Scab- 
fungi.*'  I  have  done  this  because  it  seems  best  to  make  these 
common  names  depend  more  upon  acieutifio  principles  than  upon 
some  indefinite  effect  produced  on  the  tissues  of  the  host.  Under 
the  general  term  "  Anthracnose,"  I  have  followed  eBtabllshecl 
precedent  in  including  conidial  forms  belonging,  with  one  excep- 
tion,  to  the  group  of  the  MelanconiecB.  That  exception  is  the 
genus  Vermicularia  in  which,  though  grouped  with  the  ^>hae- 
ropaidecE,  forms  are  included  in  which  the  peritheoinm  is  obsolete 
and  which  therefore  approach  the  genus  CoUetotrichum.  In  cases 
where  fayphomycetous  fungi  related  to  those  which  cause  "  Leaf- 
Blight,"  attack  fruit  and  produce  a  decided  decay,  I  have  thought 
best  to  speak  of  ihem  as  "  Fruit-Mould,"  and  in  some  cases  where 
similar  effects  are  produced  upon  the  leaves,  as  "  Leaf-Mould,"  it 
being  doabtfnl  in  some  of  these  instances  whether  the  attack  is 
of  a  truly  parasitic  nature  or  does  not  more  nearly  resemble  the 
process  by  which  any  dead  organic  substance  becomes  "  mouldy." 

Finally,  I  have  followed  eatablisbed  precedent  in  the  ase  of 
common  names  wherever  it  seemed  that  the  name  so  applied  was 
one  actoally  in  oommon  use,  outside  of  scientific  circles,  to  desig- 
nate a  specific  disease  of  an  economic  plant.  Such  names  I  have 
not  felt  at  liberty  to  change,  although,  upon  a  scientific  basis,  a 
change  might  appear  both  practicable  and  desirable.  Such  oases 
are  the  "  Wbite-Rust"  ( Cyslopug)  of  the  Beet,  Cabbage,  Radish 
and  Turnip,  the  "Frenohing"  [Fusarium)  of  Cotton,  the  "Damp- 
ing-ofl"  {lithium)  of  seedlingB,  "Plum-pockets"  (Taphrina), 
"Leaf-curl  "  {Exoasoue)  of  Peach,  etc. 

It  will  be  noted  that  the  familiarly  descriptive  term  "  Rot " 
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has  been  applied  to  a  great  number  of  fnngon§  diseases,  a  sligbt 
degree  of  system  and  clearnesB  being  secured  by  some  qualifying 
prefix  indicating  where  practicable,  the  portion  attaoked. 

Nomenclature. — I  have  relied  upon  several  sources  for  the 
scientific  names  which  I  have  used.  For  the  Pheenogame  I  have 
followed  Gray's  Manual,  and  the  Index  Kewennis  of  Hooker  and 
JaoksoD  so  far  as  that  work  has  as  yet  appeared.  For  the  fungi 
I  have  relied  almost  entirely  upon  Farlow  &  Seymour's  Provi- 
sional Host-Index  of  the  Fungi  of  the  Uuited  States. 

Abbreviation!, — Little  need  be  said  regarding  the  abbrevia- 
tions used,  since  most  of  tbem  are  readily  intelligible.  Among 
the  publications  referred  to  Journ.  JUycol.,  stands  for  the  Journal 
of  Mycology,  at  present  issued  serially  by  the  Department  of 
Agriculture,  Division  of  Vegetable  Pathology ;  ScriAner,  Fung. 
Dia,,Teicnto*'Fungov9l>i8eaee«o/the  Grape  and  other  Plantt," 
by  F,  Lamson  Scribner,  published  by  the  J.  T.  T^ovett  Company, 
Little  Silver,  N.  J.,  1890 ;  and  Gar.  and  Sor.  refers  to  the  horti- 
cultnral  monthly  "  Garden  and  Forest,"  published  from  the 
Tribune  building,  New  York  City.  The  two  latter  publications 
are  occasionally  referred  to  for  reasons  stated  above. 

The  names  of  States  are  abbreviated  according  to  the  nsnal 
custom;  SuUetin  and  Report  are  abbreviated  respeotively  to 
Bull,  and  Bep.,  and,  as  already  explained  are  arranged  chrono- 
logically according  to  date  of  publication.  Where  two  Stations 
exist  in  one  State,  they  are  distinguished  by  separate  titles ;  thus 
IT.  Y.  Com.  Ifniv.  Ayr.  Exp.  Sta.,  refers  to  the  Experiment 
Station  connected  with  Cornell  University  at  Ithaca,  N.  Y.  The 
publications  under  the  heading  V.  S.  Dept.  Agr.,  and  abbre- 
viated to  Circ.  and  Farm.  SuU.,  are  occasional  issues  of  the 
Department ,  of  Agriculture  called  Circulars  and  Farmers  BvUe- 
tins  whioh  ^ve  information  of  value  to  fanners  and  others  in  a 
simple  and  concise  form. 

The  abbreviations  which  precede  the  references  will  require 
more  extended  explanation.  Descr.,  indicates  that  in  the  work 
referred  to,  the  fungus  or  its  effect  on  the  plant  has  been  de- 
scribed ;  if  followed  by  lUus.,  the  fungus  or  its  effect  has  also 
been  illustrated.  Occ,  indicates  that  the  occurrence  of  the  fun- 
gus has  been  noted,  with  .no  further  comment.  TVeof.,  stands 
for  Treatment,  the  abbreviation  in  parenthesis  whioh  follows 
being  explanatory ;  {rec.),  indicates  that  a  definite  line  of  treat- 
ment baa  been  recommended,  though  based  upon  analogy  and  not 
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npon  any  direct  experiment;  (poa.),  that  a  positive  line  of  treat- 
ment has  been  proved  snccessfal  by  definite  experimento  the 
remits  of  which  are  recorded ;  (negi.),  either  that  some  treatment 
has  been  tried  and  has  given  negative  resalte,  or  that  nothing 
has  yet  been  attempted  in  this  direction.  It  may  be  well  to  note 
that  CJ',  the  usaal  abbreviation  of  Oompare,  refers  the  reader  to 
some  other  portion  of  the  paper  for  fnrther  information. 

In  preparing  this  article  for  publication  I  am  only  too  con- 
scious that  critical  eyes  will  detect  many  errors  and  omissions. 
I  have  attempted  to  inclnde  only  the  best  publications  of  per- 
manent value  relative  tofnngone  diseases  which  have  issued  from 
the  Department  of  Agriculture  and  the  Agricultural  Experiment 
Stations,  between  and  including  the  years  J886  and  189S,  though  I 
have  not  always  limited  myself  to  those  dates.  Many  will  doubt- 
less dissent  from  my  judgment  in  the  Betection  of  papers  as 
worthy  of  record ;  soch  critics  I  would  ask  kindly  to  inform  me 
of  any  snob  errors  or  omissions  in  order  that  they  may  be  oor- 
reoted  if  possible  and  advisable. 
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(Medicago  aafira,  L.) 
Leaf-Spot  (Pteudopetita  Mtdicaginit,  (Lib.)  Sacc.) 

Deecr.  lUns.,  Del.  Agr.  Exp.  Sta.,  Bep.  8, 1800,  pp.  70-82.  (1801) 

Treat,  (reo.),  Del.  Agr.  Exp.  Sta.,  Bep.  3,  1690,  p.  82.        (1801) 
Soot-Bot  (Ozoniuni  auricomtim,  Lk.) 

Ooc.,  Tei.  Agr.  Exp.  Sta.,  BnU.  32.  (1609) 

Cf.,  Cotton  (Hoot-Rot). 


{Prunut  (Amygdalut)  communu,  L.) 
Leaf-Blight  {Ceixotpora  circumsciisa,  Sacc.) 

Deacr.  IUhb.,  Joorn.  Mjcol.,  Vol.  vii,  p.  W.  <18ea) 

Treat,  (pos.),  Jown.  Myool.,  Vol.  vli,  p.  283.  (1808) 

Apple. 
(Piita  niallui,  L.) 
Black-Rot  {Sphaer^git  Mahmni,  Berk.) 

Deecr.,  Scribuer,  Fung.  Die.,  p.  81.  (1890) 

Cft  Qninoe  (BUck-Bot). 
Fire- Blight  {Microeoeevs  amyl<xeonu,  Bmrill.) 

Deacr.,  Colo.  Agr.  Eip.  Sta.,  Bep.  1,  1888,  pp.  64-60.         (1888) 
N.  C.  Agr.  Eip.  Sta.,  Bnll.  03,  p.  89.  (1808) 

Treat,  (reo.),  Colo.  Agr.  Exp.  Sta.,  R^.  1,  1888,  pp.  69 

&  70.  (1888) 

N.  0.  Agr.  Exp.  Sta.,  Boll.  92,  p.  89.  (1898) 

Cf.  Fear  (Fire-Blight). 
Frait-Spot  (PfcyHacftopa  pomigena,  (Schw.)  Sacc.) 

Descr.,  Vt.  Agr.  Exp.  Sta.,  R«p.  S,  1891,  p.  133.  (1899) 

Xjeal-Sjiot  (Fhytlosticla  pirina,  Sacc.) 

DeRcr,,  Vt.  Agr.  Exp.  Sta.,  Bep.  6,  1892,  p.  83.  (1893) 

Va.  Agr.  Exp.  Sta.,  Bnll.  17,  p.  83.  (1898) 

Treat,  (rec.),  Vb.  Agr.  Eip.  Sta.,  Bnll.  17,  p.  64.  (1893) 

Powdery»MildeW  (Fndniiphaera  airyacanthae,  (DC),  DBy.) 

Treat,  (poe.),  U.  S,  Dep.  Agr.,  Sec.  Veg.  Path.,  Circ.  8,  p.  8.  (1889) 
Jonm.  Mycol.,  Vol.  vi,  p.  U.  (1800) 

V.  S.  Dep,  Agr.,  Farm.  Bnll.  7,  p.  U,  (1808) 

Cf.  Jonm.  Mycol.,  Vol.  vii,  p.  358. 
Rlpe-Botor  Anthracnoee(0(o«M»pori'um/rucMffrauni,  Berk.;  O.versi- 
col<xr,  B.  &  C.) 
Deacr.  BIhb.,  U.  S.  Dep.  Agr.  Bep.  for  1887,  p.  348.  (1888) 

Jonm.  Mycol.,  Vol.  vi,  p.  184.  (1801) 

Treat,  (poe.),  Jonm.  Mycol.,  Vol.  vi,  p.  173.  (1801) 

Ey.  Agr.  Exp.  Sta.,  Bnll.  44,  p.  30.  (189^ 

Cf .  Orape  (Ripe-Bot), 
C£.  N.  J.  Agr.  Exp.  Sta.,  Bep.  18,  1898,  pp.  326-888. 
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Bnst  {OymnasporangiKm   nuieropu»,   Lk.,  Syn.  Roatelia  pirata, 

(Sobw.)     Thuter). 
Deecr.  lUns.,  U.  S.  Dep.  Agr.,  Hep.'for  1888,  pp.  370-378.   (1889) 
Scribner,  Fm^.  Dis.,  p.  84.  <18ft0) 

Treat,  (poa.),  U.  S.  Dep.  Agr.,  Hep.  for  1888,  p.  879.  <ie89) 

U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bnll.  11, 

p.  «.  (1890) 

Iowa  Agr.  Exp.  Sta.,  Bull  18,  p.  48.  (1B91) 

N.  C.  Agr.  Eip.  St*.,  BnU.  92,  p.  86.  (1883) 

CI.  Conn.  Agr.  Exp.  Sta.,  Bnll.  107, 
Scab  {Futietadium  dendHticum,  (Wallr. )  Fckl.) 

Descr.  Illns.,  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  841.  (1888) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  848.  (1888) 

U.  S.  Dep.  Agr.,  Sec.  Veg,  Path.,  Bull.  11, 

pp.  27  &  36.  (1890) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Bnll,  8, 

pp.  35  &  36.  (1892) 

Va.  Agr.  Exp.  Sta.,  Ball.  IT,  p.  63.  (1892) 

N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bnll.  48, 

pp.  297  &  298.  (1898) 

N.  C.  Agr.  Exp.  Sta.,  Boll.  92,  p.  87.  (1898) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  pp.  3  &  4.  (1893) 

Barley, 
(fforrfeum  tp.) 
El^ot  (Clavittps  purpurea,  Tnl.) 

See  Rje  (Ergot.) 
Leaf-Blight  {Scolecotrichum  graminU,  Fckl.,  and  HelminOto^oHum 
gramimm.  Bab.) 
DeacT.  and  Hliis.,  U.  S.  Dep.  Agr.,  Rep.  for  1886,  p.  129.   (1887) 
Descr.,  Jonrn.  Mycol.,  Vol.  vii,  pp.  96  &.  97.  (1892) 

BOBt  (PucHnia  graminU,  P.  oud  F.  RuMgo-rvra,  (DC.)  Wint.) 

See  Date  and  Wheat  (Rust). 
BmaHUstilago Hordei,  (P.)Ee]L  &Sw.,  and  U.  nudn.  (JenB.)EeU.  &Sw.) 
Deacr.  DIdb.,  Maas.  Agr.  Exp.  Sta.,  Bep.  9,  1891, 

pp.  244-346.  (1892) 

Treat.  (poB.),  Maaa.  Agr.'Eip.  Sta.,  Bep.  9,  1891,  p.  246.    (1892) 
Cf.  Oata  and  Wheat  (Smut). 


(PAoMofu*  culffarte,  L.;  Fotia  ralgaris,  L,,  &o.) 
Axtbraonoae  (fiolUtotrichuia  Liiidemttlhianum,  (Saco.  &  Magn.)  Bri. 
ftCav.) 
Deecr.  lUns.,  U.  S.  Dep.  Agr. ,  Bep.  for  1887,  p.  361.  (1888) 

N.  Y.  Agr.  Exp.  Sta.,  Bnll.  48,  pp.  310  A  818.  (1892) 
Treat.  (poB.),  N.  Y.  Agr.  Exp.  Sta.,  Bnll.  48,  pp.  820-836.  (1892) 
U.  S.  Dep.  Agr.,  Bot.  Diy.,  Bull.  8,  p.  65.      (1889) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  284.  (1893) 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Bep.  13,  1892,  pp.  326-383. 
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BUght  (Bacterial). 

Dewr.  lUuB.,  N.  Y.  Agr,  Eip.  8ta.,  BnU.  48,  pp.  839-331.(1893) 
N.  J.  Agr.  Eip.  Sta.,  Rep.  13,  1893,  p.  388.  (1893) 
Downy-Mildew  {Phytophthora  Phatfoli,  Tbaxter). 

DeBcr.  ninB.,   Conn.   Agr.   Eip.    Sta.,   Bep.    13,    1869, 
pp.  167-170,  (1890) 

Treat,  (rec.),  Conn,  Agi.  Eip.  Ste.,  Bep,  18,  1689,  p.  171.   (1890) 
Conn.  Agr,  Exp.  8ta,,  Bep.  17, 1898,  p.  77.  (1894) 
Leaf -Spot  {Phyllotiticta  9p.) 

Demr.  N.  J.  Agi.  Eip.  Sla.,  Bep.  12,  1891,  p.  287.  (1892) 

Powdery  Mildew  {Erysiphe  MaHii,  Lgv.) 

Tmit.  (poB.),  Jonrn.  Hycol.,  Vol.  v,  p.  214.  (1869) 

HuHt  (Urmnj/cM  appendicidatMs,  (P,)  Lfiv.) 

DeBcr.  ninB,,  N,  Y.  Agr.  Exp.  Sla.,  Bull.  48,  p.  381.  (1893) 

Treat,  (neg.),  N.  T.  Agr.  Eip,  Sta.,  BnU.  48,  p.  383.  (1892) 


{Beta  VKlgarisi,  L.) 

Blighi  (Bacterial). 

Desor,,  Ind.  Agr.  Exp.  Sta.,  BnU.  39,  pp.  54-58.  (169S) 

Leaf-Blight  {Cercaspora  lotiffuaima,  C.  and  E,) 

DeBcr.  nioa.,  Iowa  Agr.  Eip.  Sta.,  BnU.  13,  pp.  389-343.  (1891) 
Treat,  (rec.),  loira  Agr.  Exp.  Sta.,  Bull.  15,  p.  343.  (1891) 

Boot- Rot  {Rhucoetonia  Betae,  Eilhn.) 

DeecT.  Illna,,  Iowa  Agr,  Eip.  Sta.,  Bnll.  10,  pp.  344^248,  (1891) 
Treat,  (tec),  Iowa  Agr.  Eip.  Sta.,  Boll.  15,  p.  250.  (1891) 

Boat  (Uromycta  Belae,  (P.)  EQbn), 

DMcr.  nine,,  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  801.         (1688) 

Descr,,  Iowa  Agr,  Exp.  Sta.,  BnU.  15,  p.  285,  (1891) 

Treat,  (reo.),  U.  S,  Dep.  Agr.,  Bep.  lor  1887,  p.  853,  (1886) 

Iowa  Agr.  Exp.  Sta.,  Bnll.  10,  p.  386.  (1891) 

Scab  (Ootpvra  acabirt,  Thaiter.) 

Deacr.  Dins,,  lowaA^.  Exp.  Sta.,  BnU.  15,  p.  201.  (1891) 

Ind.  Agr.  Exp.  Sta,,  BnU.  39,  p.  58.  (1692) 

Treat,  (rec.),  Ind.  Agr.  Exp.  Sta.,  BnU,  39,  p.  00.  (1892) 

Cf .  Potato  (Scab), 

Wbite-Rnat  (OygUpu*  Btili,  (Biv.)  lAv.) 

Deecr.  lUna.,  Iowa  Agr.  Exp,  Sta.,  BnU.  15,  pp.  287  &288.    (1891) 

Blackberry. 
(RubtM  villosug,  Ait.  ran.) 
Anthracnose  {GUronporium  Venetum,  Sp^.) 

Descr.  nine,,  U,  S.  Dep,  Agr.,  Rep,  for  1867,  pp.  358-360. 

(1688) 

Ohio  Agr.  Eip.  Sta.,  Bull.  Vol.  It,  No.  6,  p.  184.     (1891) 

Treat,  (poa.),  IT.  S.  Dep.  Agr.,  Rep.  for  1887,  p,  361.  (1887) 

Conn.  Agr.  Exp.  Sta.,  Bep.  18,  1889,  p,  173.  (1890) 

Ohio  Agr.  Exp,  Sta.,  BnU.  Vol.  iv,  No,  6,  p.  119.     (1691) 
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Bligbt  (Bacteiial) 

Occ,  Ohio  Agr.  E^p.  Sta.,  Ball.  Vol.  iv,  No.  6,  p.  139.       (1891) 

Cf.  Raapberry  (Blight.) 
Leaf-Spot  (Septoria  Rabi,  Westd.) 

Deecr.,  Ohio  Agr.  Eip.  Sta.,  Bnll.  Vol.  Iv,  No.  6,  p.  126.    (1891; 

Treat.  |neg,),  Joum.  MjcoL,  Vol.  vil,  p.  23.  i 

{Tea.),  N.  0.  Agr.  Exp.  Sta.,  Bnll.  98,  p.  139.  (1893] 

Snst  {Caeoma  (Urrdo)  laminatum,  Lk. ;  Syn.  Puceiaia  Pechiana,  Howe.) 

DeBcr.,  Ohio  Agr,  Eip,  Sta,,  Bnll.  Vol.  iv,  No.  6,  p.  127.  (1891) 
Uaaa.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  324.  (1B91] 

De«cr.  lUiu.,  111.  Agr.  Exp.  SU.,  Boll.  39,  pp.  3T3-281 

&  386.  (1893 

Treat,  (poa.),  Maes.  Agr.  Exp,  Sta,,  Hep.  8,  18B0,p.  234.     (1891; 

Buckwheat. 

(fofWjUffTim  eKulentam,  Mtsnch.) 
Leaf-BUght  (Ramtilaria  ni/omarulant,  Pk.) 

De»cr.,  Conn.  Agr.  Exp.  Sta.,  Bep.  14,  1890,  p.  98.  (1891) 

Treat,  (rec),  Conn.  Agr.  Ex.  Sta.,  Rep.  14,  1890,  p.  98.       (1891) 

Cabbage. 
(Brasnica  oleracra,  L.) 
CInb-Boot  {PlasmodioiAora  BnusKcr,  Wor.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Boll.  SO,  p.  14.  I 

Desor.  DIdb.,  Jonni.  Mycol.,  Vol.  Tii,  pp.  79-84.  i 

N.  J.  Agr.  Exp.  Sta.,  Bull.  98.  i 

Treat,  (rec.),  Jonm.  Mycol.,  Vol.  vil,  p.  85.  | 

N.  C.  Agr.  Exp.  Sta.,  Bnll.  84,  p.  15. 
N.  J.  Agr.  Exp.  Sta.,  Bnll,  98,  pp.  18-16. 
Downy  Mildew  {Pr.t-onotpora paraaitica,  (P.)  Tol.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  349.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  BnU.  84,  p.  15.  (1892) 

Treat,  (rec.),  N.  C.  Agr.  Exp.  Sta.,  Bnll.  84,  p.  15.  (1893) 

Leaf-Blight  (jlfaci\i«pt>riunt  Bnmiea;  Berk.) 

Occ.,  N.  J.  Agr,  Exp.  Sta.,  Bep.  11,  1890,  p.  849.  (1891) 

Wbite  Bust  [Cyttopua  candidua,  (P.)  L^y.) 

Occ.,  N.  C.  Agr.  Exp.  Sta.,  Bnll.  84,  p.  15.  (1892) 

Treat,  (rec.),  N.  C.  Agr.  EIxp.  Sta.,  Bnll.  84,  p.  M  I 

Carnation. 

{Dianthua  Caryophyllva,  L.) 
Anthracnoso  (Colletotrichum  ap.) 

Descr.,  N.  J.  Agr.  Eip.  Sta.,  Rep.  12,  1891,  p.  801.  (1892) 

Gar.  and  For..  Vol.  v,  p.  594.  (1893) 

Treat,  (rec),  Gar.  and  For.,  Vol.  v,  p.  59.1.  (1893) 

Anthracnoee  (Vermicularia  subeffiffurata,  Schw.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  368.  (1891) 

Treat,  (poe.).  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  868.  (1891) 
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Leaf-Spot  (SepUn-ia  DIanVii,  Deam.) 

DescT.,  N  J.  Agr.  Exp.  Sta.,  Bep.  11, 1890,  p.  863.  (1801) 

Oar.  and  For.,  Vol.  v,  p.  684.  (1892) 

Treat,  (pos.),  N.  J.  A^.  Exp.  Sta.,  Rep.  11,  1890,  p.  868.  (1891) 

Qar.  and  For.,  Vol.  y,  p.  5M.  (1892) 

Bust  (Uromyce*  earyophyUinut,  (Sohrank)  Schrt.) 

Desar.  HIiib.,  Gar.  and  For.,  Vol.  v,  pp.  18  &.  19.  (1892) 

DeBCT.,  N.  J.  Agr.  Eip.  Sta.,  Bep.  13,  1891,  p.  802.  (1892) 

Treat,  (rec.),  Gar.  and  For.,  Vol.  iv,  p.  695.  (1891) 

Gar.  and  For.,  Vol.  »,  p.  19.  (1893) 

(pos.),  N.  J.  Agr.  Eip.  Sta.,  Rep.  12,  1801,  p.  809.  (1893) 

C&tolpa. 
(Catalpa  Bignonioidtt,  Walt.) 
Leaf-Blight  (JIfacroiporiiim  Calatpae,  EU.  &  Mart.) 

Desor.  IUob.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  864 

&  865.  (1888) 

Treat,  (rec.),  U,  S.  Dep.  Agr.,  Hep.  tor  1887,  p.  366.  (1888) 

Lpaf-Spot  {Fhyllosticta  Calalpat,  Ell.  &  Mart.) 

Descr.  lUuB.,  U.  S.  Dep.  Agr.,  Rep.  for  188T,  pp.  864 

&  365.  (1888) 

Treat,  (rec.),  U.  S.  Dep.  Agr.,  Hep,  for  188:,  p.  866.  (1888) 

Celery. 
(^pi)(»i  grareoUris,  L.) 
Blight  (Bacterial). 

DeacT.  nins.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  pp.  257 

&  258.  (1892) 

(QDeaor.,  N.  Y.  Agr.  Exp.  Ste.,  BnU.  51,  pp.  134  &.  186.    (1893) 

Treat,  (rec.),  N.  J.  Agr.  Eip.  Ste.,  Hep.  12,  1801,  p.  258.   (1892) 

N.  Y.  Agr.  Exp.  Sta.,  BnlL  51,  p.  136.  (1898) 

Lftaf-BUght  ICercospora  Apii,  Free.) 

Deacr.  lUnB.,  U.  S.  Dep.  Agr.,  Bep.  for  1886, pp.  117-120.  (1887) 
N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1801,  p.  250.  (1893) 
Treat,  (pos.),  N.  J.  Agr.  Zip.  Sta.,  Bep,  12,  1891,  pp.  261 

&  252.  (1892) 

(po8.),  Coun.  Agr.  Exp.  Sta.,  Rep.  16,  1892,  pp.  44 

&  46.  (1893) 

Conn,  Agr.  Exp.  Ste,,  Bnll.  115,  p.  17,  (1898) 

Leaf-Spot  {nyllasticta  Apii,  Halsted.) 

Deacr.  TUne.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  pp.  258 

&  254.  (1892) 

Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  p.  354.  (1892) 
Leaf-Spot  (Septoria  Petroatlini,  Deam.,  car.  Apii,  Br,  &  Cav,) 

Deacr.  nins.,  N.  J,  Agr.  Exp.  Sta.,  Hep.  12,  1891,  pp.  255 

&25«.  (1893) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  pp.  187 &  188.  (1898) 
Treat,  (rec.),  N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  pp.  139-141.  (1898) 
Cf.  Del.  Agr.  Exp,  Sta.,  Bep.  4, 1801,  pp.  68-65. 
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Rust  (Pueeiaia  bullata,  ^Fen.)  Schrt.) 

Deacr.  Dltu.,  N.  J.  Agr.  Exp.  SU.,  Rep.  13, 1891,  pp.  266 
&  287.  (1802) 

Cherry. 
(Prurma  Certunt*,  L.) 
Black  Knot  IPtomrightia  morboia,  (Sohw.)  Saco.) 

Deecr.  nine.,  Soribner,  Fung.  Dis.,  p.  111.  (1890) 

Haee.  Agr.  Exp.  Sla.,  Bep.  8,  1800,  p.  200.    (1891) 
N.  J.  Agr.  Bxp.  Sta.,  Boll.  78.  (1891) 

N.  Y.  AffT.  Exp.  Sta.,  BtUl.  40.  (1893) 

Treat,  (reo.),  N.  Y.  A^.  Exp.  Sta.,  BnU.  40,  p.  88,  (1892) 

Haea.   Agr.   Exp.   Sta.,  Rep.  10,  1802, 

pp.  286-2S8.  (1808) 

Conn.  Agr.  Exp.  Sta.,  BuU.  115,  p.  0.  (1898) 

Fmit-MoTil<t  (OiditiTn  fructigenum.  Eze.  &  Sohm.) 

DeacT.  nius.,  U.  S.  Dep.  Age.,  Rep.  for  1888,  p.  340.  (1889) 

E7.  Agr.  Exp.  Sta.,  Rep.  3, 1889,  pp.  31-34.  (1800) 

Maaa.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  218.    (1891) 

Treat,  (reo.),  TJ.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  362.  (1880) 

(pOB.),  Ky.  Agr.  Exp.  Sta..  Rep.  2,  1880,  pp.  86-42.  (1890) 

Leaf-Spot  (Cylindroaporium  Padi,  Karst.) 

DeacT.  nine.,  Scribner,  Fnng.  Bis.,  p.  119.  (1800) 

Iowa  A(jr.  Eip.  Sta.,  Boll.  18,  pp.  61-06.       (1801) 

Treat,  (poa.).  Conn.  Agr.  Exp.  Sta.,  Rep.  18,  1889,  p.  17S.  (1890) 

n.  S.  Dep.  Agr.,  Rep.  for  1890,  p.  80S.  (1801) 

Iowa  Agr.  Exp.  Sta.,  BoU.  17,  pp.  421-431.    (1893) 

(r©o.),N.  C,  Agr.  Exp.  Sta.,  BuU.  92,  p.  114.  (1803) 

Cf.  Pliun.  (Leaf-Spot). 

f  owdeiy  Mildew  (Podogpha^ra  oxyacanOia,  (DC.)  DBj.) 

De»or.  nina.,  U.  8.  Dep.  Agr.,  Rep.  for  1S88,  pp.  3S2-856.  (1889) 
Treat,  (rec.),  U.  S.  Dep.  Agr.,  Bep.  for  1888,  p.  356.  (1889) 

(poa.),  Iowa  Agr.  Exp.  Sta.,  Bnll.  17,  pp.  422-428.   (1892) 
Ct.  Apple  (Powdery  MUdew). 
Rnat  {Pueeinia  Pr-uni*,  Pera.) 

Deecr.  Ilina. ,  U.  S.  Dep,  Agr. ,  Rep,  for  1887,  pp.  868  &  864.  (1888) 
Treat,  (ree.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  354.  (1888) 

Scab  (CteAwporium  carpophilum,  Thiim.) 

Oco.,  Iowa  Agr,  Exp.  Sta.,  Bnll.  17,  p.  421.  (1892) 

Deacr,  Ding.,  Iowa  Agr.  Exp.  Sta,,  Bnll.  28,  pp.  918-920.  (1804) 
Treat,  (ree.),  Iowa  Agr.  Exp.  Sta.,  Bnll.  23,  pp.  020  &  021.  (1804) 
Cf .  Peaoh  and  Plam  (Scab). 

ChMtnut. 
{C<atanta  tativa,  Hill.) 
Authiaonow  (Margonia  ochroUtua,  B.  &  0.) 

Ooe.,  Ha88.  Agr.  Exp.  Sta.,  Rep.  9,  1801,  p.  384.  (1893) 
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Cbxyanxthtaaxaa. 
(ChrytanlAetnatn,  sp.) 
Leaf-Spot  (Seploria  gp.  and  Phyllotticia  sp.) 

DsBcr.,  N.  J.  Agr.  Eip.  Sta.,  Bep.  18,  1891,  p.  2»8.  (IWW) 

Treat,  (pos.),  N.  Y.  Agr.  Eip.  Sta.,  "  Leaf-Spot  of  Chry*- 

BathemnmB, "  (189S) 

Clematis. 
(Clematie  epp.) 
Root-Rot  {Phoma  sp.)  I 

Descr.,  N.  T.  Agr.  Exp.  Sta.,  Hep.  8,  1884,  pp.  888  &  884. 

(1885) 

(TrifoHum  app.) 
RUBt  {Uromycea  Trifolii,  A.  &.  3.)  Wint.) 

DeeoT.  niiu.,  N.  Y.  Com.  Univ.  Agr.  Eip.  StA.,  Bull.  24.  (1890) 
Iowa  Ag.  Exp.  Sta.,  Bull.  18,  p.  53.  (18&1) 

Treat,  (reo.),  N.  Y.  Corn.  UnJT.  Agr.  Exp.  Sta.,  Bnll.  34, 
p.  189.  (1890) 

Stem-Rot  {ScUrotinia  Trifolium,  Eriok.) 

Descr.  IIIdb.,  Del.  Agr.  Exp.  Sta.,  Bep.  8,  1890,  pp.  84-88.  (1891) 
Treat,  (neg.),  Del,  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  88.       (1891) 

Com. 
(Zea  Maya,  L.) 
Blight  (Bacterial.) 

Deur.  niDs.,  lU.  Agr.  Exp.  Sta.,  Bull.  6.  (1889) 

Treat,  (neg.),  lU.  Agr.  Exp.  Sta.,  Bull.  6,  p.  174.  (1889) 

Leaf-BUgM  {HelminVio^orium  gramin-am,  Bab.) 

Ooc.,  Conn.  Agr.  Exp.  Sta.,  Rep,  13,  1889,  p.  ITl.  (1890) 

Bust  (PiKcinia  Maydia,  BSrang.) 

Descr.  IUhb.,  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  390.  (1888) 

Treat,  (neg.),  U.  3.  Dep.  Agr.,  Rep.  for  1887,  p.  891.  (1888) 

Smnt  (Ustilago  Maydia,  Cord.) 

Descr.  Dins.,  U.  S.  Dep.  Agr.,  R«p.  for  1887,  pp.  380-388.    (1888) 
Neb.  Agr.  Exp.  Sta.,  BuU.  11,  pp.  25-30.       (1889) 
Treat,  (rec.),  TJ.  S.  Dep.  Agr.,  Rep,  for  1887,  pp.  886  &  887. 

(1888) 

Neb.  Agr.  Exp.  Sta.,  Bull.  11,  p.  35.  (1889) 

Ohio  Agr.  Exp.  Sta.,  Bull.,  Vol.  iii,  No.  10,  p.  371.    (1890) 

Cotton. 

(Oonypium  Bpp. ) 
Anthracnose  (Colletotrichum  Ooatypii,  Sontbworth.) 

Descr.    lUns ,   Jonm.    Mycol.,   Vol.   vi,  pp.   100-104 

&  173-177.  (1891) 

Ala.  Agr.  Exp.  Sta.,  Bnll.  41.  pp.  40-49.       (1893) 
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Blight  (Baoterial.) 

Deacr.,  Ala.  Agr.  Exp.  Sta.,  BnU.  27,  p.  10.  (18B1) 

"  Frenoliiiig  "  or  Scab  {Ftuarium  vaain/ectum,  Atkinson.) 

Deecr.  Ulna.,  Ala.  Agr.  Exp.  Sta.,  BoU.  41,  pp.  10-29.       (1892) 
Leaf-Blight  (Ctrcotpora  goasypina,  Clce.) 

DewT.  Dine.,  U.  S.  D«p.  Agr.,  Bep.  for  1867,  pp.  3S9 

&  856.  (188S) 

Ala.  AgT.  Erp.  Sta.,  Bull.  27,  pp.  7  &  8.       (1891) 
Leof-Uoold  {Macrotporium  nigricantiam,  Atk.  and  AlUmaHa  ap.) 

Deacr.  Bins.,  Ala.  Agr.  Exp.  Sta.,  Bull.  27,  pp.  8-10.  (1»01) 

Leaf-Honld   {Jiamularia  areola,  Atkinion.) 

DeeoT.  nloB.,  Ala.  Agr.  Eip.  Sta.,  Bnll.  41,  pp.  65-58.       (1892) 
Le&f-Spot  {SplttKrrUa  gotsypina,  Atkinson.) 

Deacr.  lUna.,  Ala.  Agr.  Exp.  Sta.,  BnU.  41,  pp.  58-60.       (1893) 
Oionium  anrieomviii,  Lk.) 

Deacr.  lUna.,  Tex.  Agr.  Exp.  Sta.,  Hep.  2, 1889,  pp.  e7-76.    (1890) 

Treat,  (rec.),  Tex.  Agr.  Exp.  Sta.,  Rep.  2,  1889,  p.  81.         (1890) 

Cf.  Alfalfa  (Root-Bot.) 


CranbeTiy. 
{Vaccinium  Ojj/cwjcim,  L.) 
Qatl  {Synchj/trium  Vaccina,  Thomas,) 

Desor.  lUns.,  N.  J.  Agr.  Exp.  Sta.,  Boll.  84,  pp.  4-9.  (1889) 

Treat,  (roc.),  N.  J.  Agr.  Exp.  Sta.,  BnU.  64,  p.  16.  (1889) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  11.  1890,  p.  883.    (1891) 
"Scald  "  (Fungna  Sp.  indet.) 

Deacr.  Illas..  N.  J.  Agr.  Exp.  Sta.,  Boll.  «4,  pp.  80-84.      (1889} 

Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Boll.  «4,  pp.  39  &  40.      (1889) 

Joum.  Mj-col.,  Vol.  vi,  p.  18.  (1890) 

Cucumber. 
(Cticumis  Milinu,  L.) 
Anthracnoae  (Olceotporium,  sp.) 

Maaa.  Agr.  Exp.  Sta.,  Bep.  10,  18S2,  p.  231.  (1893) 

Occ,  Cf.  Melon  (Anthracnoae.) 
Blight  (Bacterial.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  pp.  378-276.   (1892) 
Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  p.  276.    (1893) 
Cf.  Melon,  Potato,  Sqnaah  and  Tomato  (Blight). 
"Damping-off"  or  Seedling-Mildew  (Pj/tAtum  De  Bargannm,  Hease.) 

Descr.  lUm.,  Mass.  Agr.  Exp.  Sta.,  Bep.  8,  1890,  p.  230.   (1891) 
Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  221.     (1891) 
Down;  UUdew  {I^amnopara  Cubetaii,  (B.  &  0.)  Humphrey.) 
Descr.  HIub.,  Ua«e.  Agr.  Exp.  Sta.,  Rep.  8,  1890, 

pp.  210-212.  (1891) 

Treat,  (rec),  Mssa.  Agr.  Exp.  Sta.,  Bep.  10,  1892,  p.  227.  (1898) 
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Leaf-Blight  (Aertmoniam  ep.) 

Descr.,  Haas.  Agr.  Exp.  Shi.,  Bep.  9,  1891,  p.  227.  (189S) 

Deacr.  lUnB,.  MaBB.  Agr.  Exp.  Sta.,  Bep.  10,  1892,  p.  280.  (189S) 
Powdery  HOdew  {Erysiphe  dckoraeeanaa,  DC.) 

DescT.  IUdh.,  Mom.  Agr.  Exp.  Sta.,  Rep.  10,  1802,  p.  326.  (1898) 
Treat,  (poB.),  N.  Y.-Corn.  0niT.  Agr.  Eip.  Sta.,  Bull.  31, 

p.  188.  {1891; 

Hobs.  Agr.  Eip.  Sta.,  Hep.  9,  1891,  p.  825.  (1893] 
Scab  {Ctadosporivm  cucumen'num,  Ell.  &  Arth.) 

Deacr.  Dins.,  Ind.  Agr.  Exp.  Sta.,  Bull.  19,  pp.  8-10.         (1889] 

Haas.  Agr.  Eip.  Sta.,  Rep.  10,  1892,  pp.  227-229.     I 
Treat,  (reo.),  Maaa.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  329.  (1893) 
Stem-Rot  {ScleTotinia  Libirriiana,  Fold.) 

Descr.  Illns.,  Haw.   Agr.   Exp.   Sta.,   Rep.   10,  1892, 

pp.  313-234,  (18981 

Treat,  (rec.),  Haaa.  Agr.  Exp.  Sta.,  Rep.  10,  1863,  p.  323.  {1893] 

Currant. 
{Ribea,  spp.) 
Anthracnoae  (Gfa(08;iori«ni  BiWs,  (Lib.)  Mont.  &  Deam,) 

Deacr.  Ulna.,  N.  T.  Com.  Univ.  Agr.  Exp.  Sta.,  Ball.  15, 

p.  196.  (1889) 

Treat,  (rec.),  N.  T.  Com.  Dniv.  Agr.  Eip.  Sta.,  Bnll.  16, 
p.  197.  (1889) 

Leaf-Spot  (Septoria  Ribig,  Deam.,  and  Cercospora  angalata,  Wint.) 

Deacr.  lUna.,  Iowa  Agr.  Eip.  Sta.,  Bull.  13,  pp.  68  &  69.     (1891) 
Treat,  (poa.),  Iowa  Agr.  Eip.  Sta.,  Bnll.  17,  pp.  420  &.  431. 

(1892) 
Powdery  Mildew  {Sphaerotheca  mors-urae  (Sohw.)  B.  &  C.) 
See  GooBeberay  (Powdery  Mildew.) 


(Sotanum  IdeUmgtna,  L.) 
Anthracnoae  (Gkfonpori'um  melongenae.  Ell.  &  Hala.) 

Deeor.,  N.  J.  Agr.  Eip.  Sta.,  Rep.  12,  1891,  p.  281.  (1893) 

Of.  N.  J.  Agr.  Eip.  Sta.,  Rep.  13,  1893,  pp.  836-883. 
"  Damping-ofi,"  or  Seedling-MOdew  (Pj/tAium  DeBaryanum,  Heaae.) 

Deacr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  386.  (1893) 

Cf.  Cncnmber  (Damping-off.) 
Fmit-Moold  (Bolrytia  faaciculara,  (Cord.)  Sacc.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  11,  1890,  p.  3ST.  (1891) 

Leaf -Spot  (Phyllosticla  ftortonim,  Speg.) 

Deacr.   Dlna.,  N.  J.   Agr.   Eip.   Sta.,  Rep.   11,   1890, 

pp.  8W-8B7.  (1891) 

Treat  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  857.  (1891) 
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8«edliiig-Bot  {Phoma  Solani,  Hale.) 

Desor.  IUhb.,  N.  J.   Agr.   Ekp.   Sto.,   Bep.  12,  1891, 

pp.  277-3TO,  (1892) 

Treat.  (Tec.),  N.  J.  Agr.  Exp.  Sta.,  Bep.  13,  1891,  p.  379.   (1893) 
SUm-Itot  (Nectria  Iptnnaae,  Hats.) 

Deecr.   IUhb.,   N.  J.  Agr.   Exp.   St«.,  Bep.   12,   1891, 
pp.  281-288.  (1892) 

Kg. 
{Ficus  Carica,  L.) 
RoBt  {Urtdo  Fid,  Cast.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Boll.  93,  p.  117.  (1898) 

Tre»t.  (rec),  N.  C.  Agr.  Exp.  Sta.,  BuU.  93,  p.  117.  (1863) 

Scab  (Ftuarism  roseum,  Lk.) 

Ooc,  N.  C.  Agr.  Exp,  Sta.,  BnU.  »S,  p.  117.  (1898) 

Treat,  (reo.),  N.  C.  Agr.  Exp.  Sta.,  Bull.  82,  p.  117.  (1898) 

Filbert. 

{Corylus  Avtltana,  L.) 
Black  Knot  (Cryplotporella  anomala,  (Fk.)  Sacc.) 

Deeor.,  N.  J.  Agr.  Exp.  Sta..  Rep.  18,  1803,  p.  387.  (1898) 

Treat  (reo.).  N.  J.  Agr.  Exp.  Sta.,  Bep.  13,  1893,  p.  289.  (1893) 
Cf.  Eazel(BIack  Knot.) 

[Pelargoni'um  up.} 
Bot  (Bacterial.) 

DeecT.  lUuB.,  Jonm.  Mjool.,  Vol.  vi,  p.  114.  (1891) 


(Ribea  Orotsularia,  L.) 
Leaf-Spot  {Sej)toria  RSrit,  Desm.,  and  Cereotpora  aiigulala,  Wint.) 

Cf.  Cnrraut  (Leaf-Spot.) 
Loaf-Spot  (!  Sphtmrella  Onasvlariae,  (Ft.)  Awd.) 

Iowa  Agr.  Exp.  Sta.,  Bnll.  18,  p.  70.  (1891) 

Powdery  Mildew  (Sphaerotheca  mort-uvae,  (Schw.)  B.  &  C. 

Desor.  IUuh.,  U.  S.  Dep.  Agr.,  Bep.  tor  1887,  pp.  878-878.   (1888) 

Haas.  Agr.  Eip.  Sta.,  Bep.  10,  1892,  p.  240.  (1898) 

De«cr.,  N.  C.  Agr.  Exp.  Sta.,  BnU.  92,  p.  131.  (1893) 

Treat,  (pes.),  N.  Y.  Agr.  Eip.  Sta.,  Bep.  6,  1887,  p.  849.    (1888) 

N.  T.  Agr.  Exp.  Sta.,  Bnll.  86,  p.  645.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  Bnll.  93,  p.  181.  (1808) 

Bust  (Aecidium  Oroutulariae,  Schnm. ) 

Desor.,  Uaas.  Agr.  Exp.  St«.,  Bep.  10,  1892,  p.  241.  (1698) 

Treat,  (rec.),  Maaa.  Agr.  Exp.  St«.,  Bep.  10,  1803,  p.  241.  (1898) 
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Grape. 
(Vitit  spp.) 
AuthraonosA  {SphtKeloma  ainpelinum ,  DB;.) 

DeacT.  lUns.,  Scribner,  Pvng.  Dis.,  pp.  72-80.  (1890) 
Tenn.  Agr.  Eip.  Sta.,  Bull.  VoL  iv,  No.  4, 

pp.  Ill  &  112.  (1891) 
Treat,  (reo.),  N.  Y.  Agr.  Eip.  Sta.,  Rep.  9,  1890,  pp.  886 

&  387.  (1891) 

Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p.  102,  (1891) 

Tenn.  Agr,  Eip.  Sta.,  Bull,  Vol.  iv,  No.  4,  p.  112.  (1881) 

N.  C,  A^.  Exp.  Sta.,  Bnll,  93,  p,  121,  (1893) 

Bitter-Bot  (Helanconiumfuliginfvm,  (Scrib.  &  Vlsla.)  Cbv.) 

Descr.  Dim.,  U,  S,  Dep,  Agr,,  Bep,  for  1887,  pp,  324 

&  325.  (1888) 

Deacr.,  N.  T.  Agi.  Eip.  Sta.,  Rep.  9,  1890,  p.  825.  (1891) 

Treat,  (neg.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  325.  (1888) 

(rec.),  Scribner,  Fung.  Dis.,  p.  40.  (1890) 

Cf.  N.  Y.  Com.  Univ.  Agr.  Eip.  Sta, ,  Bnll.  61,  pp.  803-305, 

Black-Rot  (LaesUtdia  Bidiretlii,  (Ell.)  Viala  &  Rava2, 

Deecr.  Illns.,  U.  S.  Dep.  Agr,,  Bep.  for  1886, 

pp.  109-111.  (1887) 
Del.  Agr.  Exp.  Sta.,  BnU.  8,  pp.  18-27. 

(1889) 

Scribner,  Fnng.  Dis.,  pp.  8-14.  (1890) 
Tenn.  Agr.  Eip.  Sta.,  BnU.  Vol.  iv. 

No.  4,  pp.  98-101.  (1891) 

Treat  (poa.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Giro.  6.  (1889) 

U.  S.  Dep.  Agr.,  Farm.  Bnll.  7,  pp.  15  &  16.  (1893) 

Del.  Agr.  Eip.  Ste.,  Ball.  15,  p.  7.  (1893) 

U.  S.  Dep.  Agr.,  Dlv.  Veg.  Path.,  Bnll.  8,  p.  81.  (1892) 

Tei.  Agr.  Exp.  Sta.,  Bull.  23,  pp.  228-231.  (1892) 

Conn.  Agr.  Eip.  Sta.,  BnU.  115,  p.  11.  (1893) 
Downey  Mildew  (PlatmopaTa  vitleola,  (B.  &  C.)  Berl.  A  De  Ton.) 

Deecr.  lUna.,  U.  S.  Dep.  A^.,  Rep.  for  1886,  pp.  9«-99.  (1887) 

Tenn.  Agr.  Exp.  Sta.,  BnU.  Vol.  iv,  No.  4,  p.  108.  (1891) 

Mich.  Agr,  Eip.  Sta,,  Bnll.  83,  pp,  9-12.  (1892) 
Treat.  (poB.),  Ohio  Agr.  Exp.  Sta.,  BnU.  Vol.  iii,  No.  10, 

p.  268.  (1890) 

U.  S.  Dep.  Afir.,  Farm.  BuU.  4,  p.  8,  (1891) 

Tenn.  Agr.  Eip.  Sta.,  BnU.  Vol.  iv.  No.  4,  p.  110.  (1891) 

Conn.  Agr.  Exp.  Sta.,  BnU.  115,  p.  13.  (1893) 

Leaf'Bligbt  {Cercoapora  citicola,  (Cea.)  Sacc.) 

Descr.  IUub.,  Seribner,  Fnng.  Die.  pp.  60-62.  (1890) 

Degor.,  N.  Y.  Agr.  Eip,  Sta.,  Rep.  9,  1890,  p.  334.  (1891) 

Treat,  (neg.),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  p.  824,  (1891) 

(rec.),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  123.  (1893) 

Powdery  MUdew  (Unmaula  spiralis,  B.  &  C.) 

Dewr.  lUne.,  U.  S.  Dep.  Agr.,  Eep.  for  1886,  pp.  105-108.  (1887) 

Mich.  Agr.  Exp.  Sta.,  BnU.  83,  p.  11.  (1892) 
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Powdeiy  Mildew  (I/ncfnu&i  apirali*,  B.  &,  C.) 

DsBOT.,  N.  Y.  Agr.  Exp.  Sts.,  Bep.  S,  1890,  pp.  822  &  833. 

(18B1) 

Treat.  <poa.),  V.  S.  Dep.  Agr.,  Farm.  BtOl.  4,  p.  8.  (1891) 

Ind.  Agr.  Eip.  Ste.,  BnU.  38,  p.  17.  (1882) 

N.  C.  Agr.  Eip.  Sta.,  Bull,  92,  p.  120.  (1893) 

Kpe-^t  ox  Anthraieaaae  (OUeo^ioriumfmcligenuin,  Berh.) 

Descr.  IUhb.,  U.  S.  Dep.  Agr.,  Bep.  for  1690,  p.  408.  (1891) 

Jonm.  Mycol.,  Vol.  vi,  pp.  164-171.  (1891) 
Cf.  Apple  (Ripe-Rot.) 
Boot-Rot  (ArmilUiTia  melleOf  (Wallr.)  Fr.  and  Denatophora  necatrix, 
Hartig.) 

Desor.  lUns.,  Scribner,  Fung.  Dia.,  pp.  04-09.  (1890) 

N.  C.  Agr.  Eip.  Sto.,  Bnll.  92,  p.  122.  (1893) 

Treat,  (rec.),  Scribner,  Fung.  DU.,  pp.  7Q&  71.  (1890) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  1S3.  (189B) 
Wllite-Rot  {Coniolhifrium  Diplodieila,  (Speg.)  Sacc.) 

Deecr.  lUaa.,  U.  S.  Dep.  A^.,  Rep.  for  1887,  pp.  825 

&  820.  (1688) 

Scribner,  Fung.  DU.,  pp.  41-44.  (1890) 

Deecr.,  N.  Y.  Agr.  Exp.  Sta.,  Bep.  9,  1890,  p.  824.  (1891) 

Treat.  (poB.),  U.  S.  Dep.  Agr.,  Sec.  V^.  Path.,  Bnll.  11.  (1890) 


{Corylut,  spp.) 
Black-Euot  {CryptospmtUa  anomala,  (Pk.)  Ssoc.) 

Desor.  lUue.,  Haas.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  243.  (1898) 
Treat.  (Tea.),  Hasa.  Agr.  Exp.  SU.,  Bep.  tO,  1892,  p.  248.  (1898) 
Cf.  Filbert  (Black-Knot). 

HoUyhock. 
(Atthtua  rosea,  Cav.) 
Anthracnaee(Co2Ieto(rtcAunt  IfalEarum,  (Brann.  &  CaBp.)Sonthworth.) 

Desor.  Illiu.,  Jonm.  M;col.,  Vol.  vi,  pp.  40-48.  (1890) 

Treat,  (pos.),  Jonm.  Mycol.,  Vol.  vi,  p.  BO.  (1890) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  802.  (1891) 
Leof-Bligbt  (Cercoipora  Althaeina,  Sacc.) 

Deecr.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  11,  1890,  p.  861.  (1891) 

Cf.  Garden  and  Forest,  March  26,  1890. 
Leaf-Spot  {PhyUoaticla  Althaeina,  Sacc.) 

Deecr.,  N.  J.  Agr.  Exp.  Sta.,  Hep.  12,  1891,  p.  297.  (1692) 

Rnat  (Fuccinia  Utalvaeearum,  Moat.) 

Deecr.  IllnB.,  N.  Y.  Com.  Univ.  Agr.  Eip.  Sla.,  Bnll.  25, 

p.  1S4.  (1690) 

Treat,  (rec.),  N.  Y.  Com.  Univ.  Agr.  Exp.  Sta.,  Bnll.  25, 

p.  155.  (1890) 

Cf.  N.  J.  Agr.  Eip.  Sta.,  Rep.  11,  1890,  p.  361. 
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Horsemduh. 
{CockUaria  Armonuria,  L.) 
Leaf-BUgbt  (Ramularia  Armoraciie.  Fckl.) 

Occ,  N.  J.  jLgi.  Exp.  Sts.,  Rep.  11,  1890,  p.  860.  (1891) 

Leaf-Spot  (SeplorUt  ArmoraeUt.  Socc.) 

Deact.,  N.  J.  Agr,  Exp.  Sta.,  Hep.  11,  1890,  p.  860.  (1891) 

Hydian^rea. 
(Hydrangra  Horlmaia,  Siebold.) 
Leaf-Spot  (PhyUmlicta  Bydrangeee,  EU.  &.  Et.) 

Deacr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  396.  (1893) 

Cf.  Garden  and  FowBt,  Vol.  iv,  p.  177,  1891. 

Lettuce. 
(Laeluea  tatita,  L.) 
Downf  Uildew  (Bremia  Lactmxe,  R^el.) 

Dee«r.  DIiib.,  N.  Y.  Agi.  Exp.  Sta.,  Bep.  4,  1885,  p.  358.  (1886) 

Treat,  (poo.),  Jonrn.  Myool.,  Vol.  vi,  p.  17.  (1890) 

Masg.  (Hatch)  Agr.  Exp.  Sta.,  Bull.  4,  pp.  11-14.     (1889) 

Vt.  Agr.  Exp.  Sta.,  Rep.  5.  1891,  p.  141.         (1893) 

Leaf-Rot  (Botrytii  nUgara,  Fr.) 

Descr.,  Maes.  Agr.  Exp.  Sta.,  Bap.  9, 1891,  pp.  819-231.    (1898) 
Treat,  (rec).  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  831.    (1893) 
Leaf-Spot  (Seploria  contimilu.  Ell.  &  Hart.) 

Descr.  nine. ,  Ohio  Agr.  Exp.  Sta. ,  Boll.  44,  pp.  14$  &.  140.    (1892) 
Stem-Rot  (Bacterial.) 

DeBOT.,  Vt.  Agr.  Exp,  Sta.,  Hep.  8,  1893,  p.  87.  (1898) 

Treat,  (reo.),  Vt.  A^.  Exp.  Sta.,  Rep.  6,  1893,  p.  88.  (1898) 

{Actr,  Bpp.) 
Leaf-apot  (Phyltoatinta  actricota,  Cke.  &  Ell.) 

DewT.  Ulna.,  U.  S.  Dep.  Agr.,  Bep.  for  1888,  pp.  888-386.  (1889) 
Treat,  (reo.),  D.  S,  Dep.  Agr.,  Bep,  for  1888,  p.  886.  (1889) 

(Cvcumis,   Bpp.) 
Aathracnoee  {Colletotrichu.m  lagtnariKm,  (Psbb.)  EH.  &  Hals.) 

Deacr.,  U.  S,  Dep.  A«r.,  Bot.  Div.,  Bull.  8,  p.  94.  (1889) 

Treat,  (poa.),  Ud.  Agr.  Exp.  Sta.,  Bep.  4,  1891,  p.  387.       (1892) 
Blight  (Baoterial.) 

Deeer.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  13,  1891,  pp.  378  &  374. 

(1893) 
Treat,  (reo,),  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1391,  p.  376.  (1893) 
Cf.  Cucumber,  Potato,  Squash  and  Tomato  (Blight.) 
Downj  UUdew  (P&umopara  Cuben»U,  (B.  Sc  C.)  Hnmphrey.) 
See  Cncnmber  (Downy  Mildew.) 
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Higmmetto. 
(Btseda  odorata,  L.) 
Leaf-Bligbt  (O»rco«pora  Rruda,  Fckl.) 

DeaoT.  nins.,  U.  8.  Dep.  Agr.,  Rep.  for  1689,  pp.  429 

&  480.  (1H90) 

Treat,  (poe.),  U.  S.  Dep.  Agr.,  Rep.  for  1889,  p.  481.         (1890) 

Nasturtium. 
(TVopoto/uni  Majut,  L.) 
Leaf-Blight  Alttmaria,  sp.,  lutd  Pleotpora  Tropaoli,  Hals.) 

DSBCT.,  N.  J.  AgT.  Exp.  Sta.,  Rep.  18,  1892,  p.  290-298.     <1898) 
Treat,  (rec.),  N.  J.  Art.  Exp.  Sta.,  Sep.  12, 1891,  p.  299.  (1892) 


{Arena  tativa,  L.) 
Blight  (Baoterial.) 

Desor.,  Jonni.  Hjool.,  Vol.  vi,  p.  72.  (1890) 

HaBB.  A^.  Exp.  Sta.,  Rep.  8, 1890,  p.  225.  (1891) 
Rnat  {Puceinia  eoronata,  Cda,,  P.  ^rominii,  P.,  and  F.  Rubigo-wra, 
(DC.)  Wint.) 

Deacr.  lUns.,  Kan.  Agr.  Eip.  Sta.,  Bull.  88.  (1898) 

Treat,  (neg.),  Jonrn.  M;col.,  Vol.  vii,  pp.  226  &  226.  (1893) 
Cf.  Wheat  (Boat.) 
Smut  {UsiOago  Avena,  (P.)  Jensen.) 

Desor.  nine.,  Eans.  Agr.  Exp.  Sta.,  Bull.  8.  (1889) 

N.  Dak.  Agr.  Exp.  Sta.,  Bull.  1.  1891) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Farm.  Bull.  5.  (1892) 

R.  I.  AgT.  Eip.  Sta.,  Boll.  15.  (1892) 

Treat,  (poa.),  Kan.  Agr.  Exp.  Sta.,  Boll.  15,  pp.  128-180.  (1890) 

N.  Dak.  Agr.  Exp.  Sta.,  Bull.  1,  pp.  25-28.  (1891) 

U.  8.  Dep.  Agr,,  Div.  Veg.  Path,,  Farm.  BnU.  5.  (1892) 

R.  I.  Agr.  Eip,  SU.,  Bull.  15,  pp,  6-8.  (1892) 

Olive. 

{OUa  Europrra,  L.) 
TubercnloBia  (Bacterial.) 

Daecr.  Dloa.,  Joom.  Mycol.,  Vol.  vi,  pp.  148-158.  (1891) 

{AlHvm  Cepa,  L.) 
AnthracnoBe  or  Rot  ( Vermicutaria  cireinans,  Berk.) 

Deacr.  lUna.,  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  188.  (1890) 
Treat,  (rec. I,  Conn.  Agr.  Exp.  Sta.,  Rep.  18, 1889,  pp.  164 
&  165.  (1890) 
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"  Damping-off  "  or  Seedling-Mildew  (Pylhium  De  Baryanmn,  Hesse,) 

Occ,  Comi.  Agr.  Exp.  Sta.,  Bep.  IS,  1889,  pp.  165  &  168. 

(18M> 
Cf.  CncnmbeT  ("  Damping-off , ") 
Downy  Hildew  [Pgronmipora  Sekleideniana,  DBj.) 

Descr.  IUoe.,  Wis.  Agr.  Eip.  SU.,  Rep.  1, 1883,  pp.  3a-44.    (1884) 
N.  T.  Com.  Univ.  Exp.  Sta.,  Bep.  3, 1889, 
pp.  193  &  194.  (1890) 

Treat,  (rec.).  Conn.  Agi.  Exp.  Sta.,  Bep.  18,  1889,  p.  157.  (1890) 
Smnt  (Uroeyslis  Cepnlae,  Fn>»t.) 

Deacr.   HIqs.,  Coun.   Xp.   Exp.   Sta.,  Bep.  13,  1889, 

pp.  129-146.  (1890) 

Treat,  (rec).  Conn.   Agr.   Exp.   Sta.,  Bept.   13,  1889, 

pp.  147-153.  (1890) 

(Transplanting),  Conn.  Agr.  Exp.  Sta.,  Bnll.  115, 

p.  15.  (1898) 

Cf.  Otio  Agr.  Exp.  Sta.,  Bnll.  Vol.  lii,  No.  9,  p.  344. 

Tenn.  Agr.  Eip.  Sta.,  Bull.  Vol.  v.  No,  4,  p.  147. 

Stalk-Bligbt  (JfocrosporJuin  SareinvJa,  B.  tar.  partaiticum,  Thm., 

and  M.  PorH,  Ell.) 

DsBcr.   nius.,  Conn.  Agr.  Exp.  Sta.,  Rep.   13,   1889, 

pp.  158-163.  (1890) 

Treat,  (rec.),  Conn.  Agr.  Exp.  Sta.,  Bep.  18,  1889,  p.  101.   (1890) 


(CitruB  Aaraniiam,  L.) 
Anthracnose  {CoHetolrUhum  adustum,  Ell.) 

Occ.,  Jonm.  Mycol.,  Vol.  vii,  p.  84.  (1891) 

LeaF-glaze  (Striffula  complanala,  F6e.) 

Occ.,  Jonm.  Mycol.,  Vol.  rfi,  p.  36.  (1891) 

Leaf-Mould  (Caprodium  Citri,  Berk.  &  Deem.) 

Occ,  Jonm.  Mycol,,  Vol.  vii,  p.  35,  (1891) 

Treat,  (rec,),  Jonm.  Mycol.,  Vol,  yii,  p.  85,  (1891) 

(Cf,  Bnll.  Bnssey  Inst,  I,  pp,  404-414.) 
Scab  {Cladasportum  sp.) 

Descr.,  Fla,  Agr.  Exp.  Sta,,  Bnll.  3,  pp.  35  &  36.  (1888) 

Joum,  Mycol.,  Vol.  vii.,  p.  34.  (1891) 

Treat,  (rec),  Fla.  Agr,  Exp.  Sta.,  Bnll,  3,  p.  37,  (1888) 

Joum.  Mycol,,  Vol,  lii,  p.  34.  (1891) 


Orchid. 

(Orchtrfac* 
Anthracnoae  [OUxosporiuin  gp.) 


Goo.,  N.  J,  Agr.  Eip,  Sta,,  Rep,  12,  1891,  p.  398.  (1893) 

Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Bep.  12,  1891,  p.  298.   (1898) 
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F«a. 
(Pimim  latirum,  L.)  ' 
Powdery  Mildew  (Elrysipht  Martii,  Lgv.) 

Occ,,  S.  Dak.  Agr.  Eip.  St«.,  Bnll.  2ft,  p.  8».  (1891) 

Treat,  (rec.),  N.  Y.  Agr.  Eip.  Sta.,  Eep.  4,  I88B,  p.  187.     (1886) 
Cf.  Bean  (Powdery  Mildew.) 

Feacli. 
(JVttitii*  Persiea,  Benth.  &  Hook.) 
Antbiscnoae  (Obtaxporiam  laeticotor.  Berk.) 

Ooc.,  N.  J.  Agr.  Eip.  Sta.,  Eep.  13,  1882,  p.  825.  (1893) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  828. 
Fnut-Mo(ild(Oidium^c(ipenum,  Kze.  &  Schm.) 

Descr.  nins.,  Jonm.  Mycol.,  Vol.  vii,  pp.  86-S8.  I 

.  Treat,  (poe.),  Del.  Agr.  Eip.  Sta.,  Boll.  IB,  pp.  IS  &  16.     I 

Del.  Agr.  Exp.  Sta.,  Rep.  5,  1693,  p.  96.        i 

(ree.),  N.  C.  Agr.  Eip.  Sta.,  Bnll.  92,  p.  102.  ) 

Cf.  Cherry  (Fmit-MoTild.) 

Leaf-Blight  {Cemorpora  Ptrsica,  Sacc.) 

Oco.,  N.  C.  Agr.  Eip.  SU..  Bnll.  92,  p.  108.  i 

Treat,  (rec.),  N.  C.  Agi\  Eip.  Sta.,  Bnll.  92,  p.  108.  i 

Leaf-Blight  {Cfrcoaportlla  Persica,  Sacc.) 

Occ.,  Jonm.  Mjool.,  Vol.  vii,  p.  91.  I 

Leaf-Curl  {Exoatcut  deformans,  (Berk.)  Fckl.) 

Descr.  Ulna.,  Soribner,  Fnng.  Dis.,  pp.  127-180.  ( 

N.  C.  Agr.  Eip.  Sta.,  Bnll.  92,  p.  108.  ( 

Treat,  (rec.),  N.  C.  Agr.  Eip.  Sta.,  Boll.  92,  p.  103.  | 

Powdery  Mildew  {Sphaerotheca  panno»a,  (Wallr.)  L^v.  (I) 

Occ,  Jonm.  Mycol.,  Vol.  vii,  p.  90.  I 

Bnat  (Pitccinia  iVuni",  P.) 

Descr.  Ulus.,  U.  S.  Dep.  Agr.,  Hep.  for  1887,  pp.  353& 854.   ( 
Treat,  (rec.),  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  356.  I 

Scab  (Ctadotporiam  earpophilum,  Thfim.) 

Descr.  Illns.,  Ind.  A^.  Eip.  Sta.,  Bull.  19,  pp.  5-8.  i 

Treat,  (rec),  Ind.  Agr.  Exp.  Sta.,  Boll.  19,  p.  8.  < 


F«ar. 

(Pfms  Communis,  L.) 
DTf-tiotiThtle^orapedieellala,  Sohw.) 

Descr.,  Jonm.  Mycol.,  Vol.  vi,  pp.  113  &  114.  (1691) 

Treat,  (poe.).  Jonm.  Mycol.,  Vol.  yi,  p.  114.  (1891) 

Fire-Blight  (Micrococcus  amylaairaa,  Bnirill.) 

Descr.   lUos.,   N.   Y.   Agr.    Eip.   SU.,   Hep.  5,  1886, 

pp.  275-289.  (1887) 

Descr.,  Ala.  Agr.  Exp.  Sta.,  Bull.  50.  (1893) 
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Plre-Blight  (Jfforococeiu  amyiovonu,  Bnrrill. ) 

Treat,  (ran.),  lU.  Agr.  Exp.  Sta.,  Bull.  3,  pp.  16  &.  17.  (1886) 

(Beg.),  Ho.  Agr.  Exp.  Ste.,  BnU.  16,  pp.  6  &  9.  (1891) 

(reo.),  Hioh.  Agr.  Kxp.  SU.,  BnU.  S3,  p.  14.  (1893) 
Of.  N.  T.  Agr.  Eip.  Sta.,  Rep.  5,  1886,  pp.  800-815. 
Cf.  Apple  (Fire-Blight.) 
Jjoit-Spot  (Entomoigporimn  macfiUttum,  lAv,). 

DeBor.  niuB.,  U.  8.  Dep.  Agr.,  Beport  for  1888,  pp.  8B»-Sfl8.  (1889) 

Scribner,  Fung.  Dis.,  pp.  101-104.  (1890) 

Del.  Agr.  Exp.  Sta.,  Boll.  13,  pp.  4-6.  (1891) 
Treat,  (poa.),  U.  S.  Dep.  Agr.,  See.  Veg.  Path., Giro.  8, p. 6. 

(1889) 

Del.  Agr.  Exp.  Sta.,  Boll.  15,  pp.  9  &  10.  (1892) 

U.  S.  Dep.  Agr.,  Farm.  BiUl.  7,  p.  15.  (1892) 

Conn.  Agr.  Exp.  Sta.,  BnU.  115,  pp.  4  &  5.  (1893) 

C£.  Qnince  (Leaf-Spot.) 

Boat  lOymnoaporan^'um  globotum.  Pari.) 

Occ,  Conn.  Agr.  Exp.  Sta.,  Bep.  14,  1890,  p,  98.  (1891) 

Treat,  (reo.),  Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p,98,  (1891) 
Scab  {Fasicladium  pirinum,  (Lib.)  Fckl.) 

Desor.  lUna.,  Soribner,  Fang.  Dis.,  pp.  98  &  99.  (1890) 

N.  Y.  Agr. Exp.  Sta.,  BnU.  67,  pp.  191  &  193.  (1894) 

Treat,  (pos.),  Del.  Agr.  Exp.  Sta.,  BnU.  8,  pp.  11-14.  (1890) 

U.  S.  Dep.  Agr.,  Farm.  BnU.  7,  p.  15.  (1892) 

Del.  Agr.  Exp.  Sta.,  BolL  28,  pp.  80-34.  (1892) 

Conn.  Agr.  Exp.  Sta.,  BnU.  115,  p.  5.  (1898) 

N.  y.  Agr.  Eip.  Stft.,  BnU.  67.  (1894) 
Cf.  Apple  (Scab.) 

Peppers. 
{Capncum  annuum,  L.) 

AnthraonoBe  (ColletotrirAum  nigrumf  EU.  &  Hals.) 

DeBcr.  lUoB.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  11, 1890,  p.  859.  (1891) 
Treat,  (reo.),  N.  J.  Agr.  Exp.  Sta.,  Bep.  U,  1890,  p.  860.  (1891) 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  18,  pp.  882  &  883.  (1893) 

AnthraonoM  (Olceoaporium  piperatum,  EU.  &  Ev. ) 

Descr.  lUns.,  N.  J.  Agr.  Exp.  SU.,  Rep.  11,  1890,  p.  358.  (1891) 
Treat,  (rec.),  N.  J.  Agr.  Sta.,  Rep.  11,  1890,  p.  360.  (1891) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13, 1893,  pp.  380  &  381.     (1898) 

PsTBiminon. 

(Dioapyros,  8pp.) 
AntbracnoBe  (Otixosporium,  sp.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  BnU.  92,  p.  116.  (1898) 

Treat,  (rec.),  N.  C.  Agr.  Exp.  Sta.,  BnU.  93,  p.  116.  (1898) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1893,  pp.  336-330. 
Cf.  Apple  (RipB-Bot  or  Anthracnoae.) 
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LeoI-BIight  (Ctrcotpora  ep.) 

Oco.,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1693) 

Treat,  (reo.),  N.  C,  Agr.  Exp.  Sta.,  BnU.  93,  p.  116.  (1898) 

Cf .  Feaoh  (Leaf-BUght. ) 

Root-Sot  (ArmiUaria  mellea,  (WaUr.)  Fr.l 

Oec,  N.  C.  AgT.  Exp.  Sta.,  Btdl.  93,  p.  116.  (1898) 

Treat,  (rso.),  N.  C.  Agr.  Eip.  St*.,  Bull.  92,  p.  H6.  (1898) 

Cf.  Orape  (Root-Sot.) 

Pink  (Bweet  Williun.) 
(£>>anlAu«  barbatvt,  L.) 
Burt  (Pnccinia  ArenarSa,  (Sahom.)  Wint.) 

Deacr.  Dlna.,  N.  J.  Agr.  Eip.  Ste.,  Sep.  18, 1893,  pp.  278-380. 

(1898) 
Treat,  (rao.),  N.  J.  Agr.  Exp.  Sta.,  Sap.  13,  1898,  p.  280.   (1898) 

Plum. 

(fVurnu  gpp.) 
Block  KDOt  (FUnerigktia  morboaa,  (Suhw.)  Sacc.) 

See  Cbeny  (Black  Enot.) 
FrDit^Moold  {Oidiumffuctigmvm,  Kze.  &  Sehm.) 

See  ChBrry  (Froit-Monld.) 
Leaf-Spot  (Cylindrvsporiam  Padi,  Karst.) 

Deaor.  Dins.,  N.  Y.  Agr.  Eip.  Sta.,  Rep.  S,  1888, 

pp.  298-296.  (1887) 

Iowa  Agr.  Exp.  Sta.,  Bull.  18,  pp.  SIMtS.      (18Q1) 

Treat.  (po«.),  Ohio  Agt.  Exp.  Sta.,  Biill.,Vol.  iv.  No.  9, 

p.  216.  (1891) 

Jonm.  Myool.,  Vol.  vii.  p.  266.  (1898) 

Cf.  (Jherry  (Leaf-Spot.) 
nmu-FoekeU  (Tophrtna  Pntni,  (Fckl.)  Tol.) 

Deeor.  nine.,  IT.  S.  Dep,  Agr.,  Hep.  for  1888,  pp.  866-869.  (1889) 

Ooc.  TUna.,  Mich.  Agr.  Exp.  Sta.,  Boll.  88,  pp.  18  &  19.     (1892) 

Treat,  (rec.),  N.  C.  Agr.  Exp.  Sta.,  Boll.  93,  p.  HI.  (1898) 

Powdery  Mildew  lPodogpb<fra  Oxyacantha,  (DO.)  DBy.) 

See  Cherry  (Powdery  Mildew.) 
Rust  {Paccinia  Pninl,  Pera.) 

See  Cherry  (Rnat.) 
Scab  (Cladotporium  carpophUttm,  Thflm.) 

DeaoT.,  Jonm.  Mycol.,  Vol.  Tii,  pp.  89  8c.  100.  (1892) 

Deaor.  nina.,  Iowa  Agr.  Exp.  Sta.,  Boll.  28,  pp.  818-920.  (1894) 

Cf.  Cherry  and  Peach  (Scab.) 

Poplar. 
{Fopuba  app.) 
Rnrt  {Melamp$oTa  populina,  (Jacq.)  lAw.) 

Occ.  Treat.,  Maw.  Agr.  Exp.  Sta.,  Rep.  9,   1891,  pp.  288 
&  284.  (1892) 
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Potato. 
(Sotanum  tuberomim,  L.) 
Bligbt  (Bacterial.) 

DesoT.,  N.  J.  Agi.  Esp.  Sta.,  Rep.  12,  1891,  p.  269.  (1S92) 

Del.  Agi.  Eip,  StA.,  Rep.  4, 1691,  pp.  ((4-56.  (1893) 

Treat,  (rec.),  N.  J.  Agr.  Eip.  Sta.,  Rep.  12,  1881,  p.  376.   (1898) 

Del.  Agr.  Exp.  Sta.,  Bull.  10,  p.  18.  (1893) 

Cf .  encumber,  Melon,  Sqnaab  and  Tomato  (Blight.) 

Down;  Milden  or  Rot  {PhyloplMiora  iii^tam,  DB;.) 

Deecr.  nine.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  837fi:888.  (1889) 
Me.  Agr.  Eip.  Sta.,  Rep.,  1889,  pp.  172-178.  (1890) 
Treat,  (poa,),  Ohio  Agr.  Eip.  Sta.,  Boll.,  Vol.  ii.  No.  6, 
pp.  163-169.  (1889) 

U.  S.  Dep.  Agr.,  Sec.  Veg,  Path.,  BnU.  11, 

pp.  47  &  48.  (1690) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  14,  pp.  186  &  167. 

(1891) 
Vt.  Agr.  Eip.  SU.,  Rep.  6,  1693,  pp.  57-66.  (1898) 
Conn.  Agr.  Eip.  Sta.,  Bnll.  115,  pp.  15  &  16, 

(1B93) 
Leaf-Blight  lUaa-oaporium  Solani,  Ell.  &  Uart.) 

De«cr.  lUoa.,  Del.  A^.  Eip.  Sta.,  Rep.  4, 1691,  pp.  68  & 59. 

(1892) 

Vt.  A^.  Esp.  Sta.,  Bull.  36.  (1898) 

Treat,  (poa.),  Del.  Agr.  Eip.  Sta.,  Rep.  4,  1891,  p.  60.        (1893) 

Vt.  Agr.  Eip.  Sta.,  Bnll.  86.  (1898) 

Scab  (Ooapora  scabies,  Thaxter.) 

Descr.  lUns. ,  Conn.  Agr. Exp.  Ste.,Rep.  14, 1890, pp. 81-95. 

(1691) 

N.  Dak.  Agr.  Eip.  Sta.,  Bull.  4,  pp.  6  &  7.  (1891) 

Treat,  (poa.),  N.  Dak.  Agr.  Sta.  Eip.,  Boll.  9,  pp.  31-SS.   (1893) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  26,  p.  155.  (1B9S) 

Wash.  Agr.  Exp.  Sta..  BnU.  8,  pp.  137  &  188. 

(18»4> 
(Cf.  Conn.  Agr.  Eip.  Sta.,  Rep.  15,  1891,  pp,  158-160.) 
Cf.  Beet  (Scab.) 

Privet. 

(Ligustmm  tmtgarCf  L.) 
Anthracuose  (QUroaparium  eingulatum,  Atkinson.) 

DeeoT.  Ulna,,  N.  T.  Com.  Univ.  Agr.  Exp.  Sta.,  Bnll.  49, 
pp.  306-314.  (1692) 


(K™<  Cydrmia.) 
Black-Rot  (^ihrKropsis ISaloram,  Berk.) 

DesoT.  Illne.,  N.  J.  Agr.  Exp.  Sta.,  BnU.  91,  pp.  fr-10.  (1893) 
Treat,  (rec.),  Conn.  Agr.  Eip,  Sta, ,  Bnll.  115,  pp.  6  &  7.  (1898) 
Cf.  Apple  (Black-Rot.) 
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Fire-Blight  {Micrococcu*  amglotiorva,  BnrriU.) 
See  Apple  and  Pear  (Fiie-Blight.) 
Leaf-Spot  {Bntomosporium  mtunilaluin,  lAv.) 
Descr.  Dliu.,  See  Pear  (Leaf-Spot.) 
Treat,  (poe.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  BdU.  11, 

pp.  46  &  47.  (1800) 

Conn.  Agr.  Exp.  Sto.,  Bep.  15,  1691, 

pp.  150-*152.  (189S) 

Conn.  Agr.  Bip.  Sta.,  BnU.  115,  p.  6.  (1898) 

Cf.  Pear  (Leaf -Spot.) 
Pale-Bot  [Phoma  Cydonia,  Sacc.  &  SchulE.)  i 

Deecr.  lUne.,  N.  J.  Agr.  Exp.  Sta.,  BnU.  91,  pp.  10  &  11.     (1803) 
Treat,  (rec.),  N.  J.  Agr.  Exp.  St».,  Bull.  01,  p.  U.  (1808) 

Ripe-Bot  or  Anthrocnose  {Glaoiiporium  fruetigenum,  Berk.) 
See  Apple  and  Orape  (Hlpe-Rot.) 

(Baphanu*  latimia,  L.) 
Club-Boot  (FUamodiophora  Braaica,  Wot.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1800, pp.  848  &  840.      (1801) 

Cf.  Cabbage  (Clnb-Boot.) 
Downj  Mildew  {Peronoapora  paraaitiea,  (P.)  Tnl.) 

Occ,  N.  J,  Agr,  Eip.  Sta.,  Rep.  11,  1800,  p.  340.  (1801) 

Cf .  Turnip  (Downy  Mildew.) 
White  Bnst  {Cyilupus  eandiduf,  (P.)  Uv.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1800,  p.  S50.  (1891) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  350.  (1801) 

Cf.  Turnip  (White  Bnst.) 

Baapbeny. 

{Bubui  eipp.) 
Anthracnoee  (Olaeosporium  Vtnetntn,  Speg.) 

See  Blackberry  (Anthracnoee.) 
BUgbt  (Bacterial.) 

Deecr.,  Ohio  Agr.  Eip.  Sta.,  Ball.,  Vol.  iv,  No.  8,  p.  138.  (1801) 
Leaf-Spot  (Septoria  RuM,  Westd.) 

See  Blackberry  (Leaf-Spot.) 
Rust  (Caoma  tUivdo)  lumiacUum,  Lk.) 

See  Blackberry  (Bnet.) 


{Roaa  spp,) 
Anthracnoee  lOlceoiporium  Rota,  Hale.) 

Deecr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13, 1803,  pp.  383 &  383.    (1608) 
Downy  Mildew  {Prronoipora  gparwt,  Berk.) 

Occ.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1603,  p.  282.  (1808) 
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Leaf-Spot  lAotinanema  Rosa,  (Lib.)  Fr.) 

Deeor.  IUm.,  U.  S.  Dep.  Agr,,  Hep.  for  1887,  pp.  866-868.  (1888) 
Treat,  (rec.),  D.  S.  Dsp.  Agr,,  Rep.  for  1887,  pp.  368 

&  369.  (1888) 

(poe.).  Mass.  (Eatob)  Agr.  Exp.  Sta.,  BnU.  4,  pp.  10 

&  11.  (1889) 

N.  J.  Agr.  Exp.  Sta.,  Bep.  13,  1893,  p.  381.   (1898) 
Powdery  Mildew  (^iharoOietxi patmoaa,  (Wftllr.)  L4v.) 

Descr.,  N.  J.  A«r.  Exp.  Sta.,  Sep.  18,  1893,  p.  381.  (1898) 

Treat,  (poe.),  Maea.  (Hatch)  Agr.  Exp.  Sta.,  BaU.  4,  p.  II.  (1889) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  18, 1893,  pp.  381 

&  383.  (1893) 

Rnat  [Phragmidium  ipecioavm,  Fr.) 

DoBor.  niuB.,  U.  S.  Dep.  Agr.,  Bep.  for  1887,  p.  373.         (1888) 
Tieat.  (rec.),  U.  S.  Dep.  Agr.,  Bep,  for  1887,  p.  873.  (1888) 

Bne^  (Phi-agmidium  avbeorticium,  (Schrank)  Wint.) 

Descr.  HIub.,  U.  S.  Dep.  Agr.,  Rep.  for  1867,  pp.  869 

A  870.  (1888) 

Treat,  (reo.),  U.  S.  Dep.  Agr.,  Hep.  for  1887,  p.  871.  (1888) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  18,  1893,  p.  383.    (1898) 

Bye. 

ISecaU  cereatt,  L.) 
Ergot  (ClaKieept  purpurea,  Tnl.) 

DeBcr.  nine.,  S.  Dak.  Exp.  Sta.,  BnU.  33,  pp.  40-48.  (1898) 

Treat,  (reo.),  N.  C.  Agr.  Exp.  Sta.,  Bull.  76,  p.  30.  (1891) 

S.  Dak.  .A^.  Exp.Sta.,BDlI.38,pp.  43&44.  (19»8) 
Rnat  (Puccinia  fframinii.  P.,  and  P.  Buingo-vera,  (DC.)  Wint.) 

See  Oat«  and  Wtaeat  (Boat.) 
Smut  ((/rooystia  occulta,  (Wallr.)  Rabh.) 

Occ.  Dins.,  Mass.  Agr.  Exp  Sta.,  Rep.  9,  1891,  p.  347.       (1898) 

Treat,  (pos.).  See  Oats  and  Wheat  (Smnt.) 

Salaify. 

(Tmgopogon  porrifoliun,  1j.) 

Rot  (Bacterial.) 

Deecr.,  N.  J.  Agr.  Exp.  Sta.,  Bep.  11,  1890,  p.  3S1.  (1891) 

Bor^liuiD. 

(Sorghum  valgare,  F.) 
Blight  (Baeiltvs  Sorghi,  BnrriU.) 

DoBor.,  Kan.  Agt.  Exp.  SU.,  Bep.  1,  1888,  pp.  281-801.      (1888) 
Treat,  (rec.),  Kan.  Agr.  Exp.  Sta.,  Rep.  1,  1888,  pp.  801 
&  803.  (1889) 

Smnt  {Uttilago  £OroAt,  (Lk.)  Paaa.,  and  /'.  Reiliana,  EfEhn.) 

Descr.  Illaa.,  Kan.  Agr.  Eip.  Sta.,  Boll. 38,  pp.  95  &  90.     (1891) 
Treat,  (neg.),  Kan.  Agr.  Exp.  Sta.,  Bnll.  33,  p.  101.  (1891) 
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Spm&cli. 
^Spinacia  oleracea,  Hill.) 
AnthrRcnoee  {CoUetotriahum  Spinaceie,  Ell,  &  Hab.) 

Deeor.  nioi.,  N.  J.  Agr.  Exp.  Sta.,  Bnll.  70,  pp.  6-8.         (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  BdU.  TO,  pp.  13  &  14.      (1690) 
Downy  Hil4ew  {Peronospora  effuta.  {Qrey.)  Babh.) 

Deaor.  IUhb.,  N.  J.  Agr.  Exp.  Sta.,  Bnll.  70,  pp.  4-6.         ( 
Treat  <nc,).  N.  J.  A«r.  Exp.  Sta.,  BnU.  70,  pp.  18  &  14.      ( 
Uaae.  Agr.  Exp.  Sta.,  Bap.  8,  1890,  pp.  331 
&332.  I 

Leaf-Spot  (PhyltoalicUi  Ckenopodii,  Sacc.) 

Deeor.  Dins.,  N.  J.  Agr.  Exp.  Sta.,  Boll.  70,  pp.  9  &.  10.      (1890) 
Treat,  (reo.),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  18  &  14.      (1890) 
Scab  {Cladotpori'am  macrocaTpam,  Prenaa.) 

Deeor.  miis.,N.  J.  Agr.  Eip.Sta.,Bnll.  70,  pp.  11  &  12.      ( 
Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  BnU.  70,  pp.  18  &.  14.      (1890) 
WMte  Smnt  (Entyloma  Ellisii,  HaU.) 

Deser,  nins.,  N.J.  Agr.  Exp.  Sta.,BTiU.  70,  pp.  lO&ll.      ( 
Treat,  (reo.),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.       ( 

Bqvash. 
(OBCurWfo  app.) 
Anthraoaoee  (Colletotricham  lagenarimn,  (Faee.)  Ell.  &  Bala.) 

See  Melon  (ABthrocDoae.) 
Blight  (Bacterial.) 

See  N.  J.  Agr.  Eip.  Sta.,  Hep.  12,  1891,  pp.  274-376.  (1892) 

Cf.  Cacunber,  Melon,  Potato  and  Tomato  (Blight.) 
Downy  Hildew  {Ptatmopara  Oubensit,  (B.  &  0.)  Hnmphrey.) 

See  Cncnmber  (Downj  Mildew.) 
Powdery  Mildew  (Erysiphe  eichoraeearvm,  DC.) 

Deecr.  nias..  See  Caonmber  (Powdery  Hildew.) 
Treat,  (poe.),  Com.  Dniv.   Agr.   Erp.   Sta.,  Bull.  85, 

pp.  880-882,  (1891) 

Cf.  Coenmber  (Powdery  Hildew.) 

Strawberry. 

(Fragaria  epp.) 
Leaf-Spot  [Aaeochyta  Fragarice,  Sacc.) 

Deecr.  niOB.,  N.  T.  Com.  Univ.  Agr.  Exp.  Sta.,  Bnll,  14, 

pp.  182  &  188.  (1889) 

Treat,  (rec.),  N.  Y.  Com.  Univ.  Agr.  Eip,  Sta.,  Bnll.  14, 
p,  188.  (1889) 

Leaf-Spot  {Sphcerella  Fragaria,  (Tnl.)  Sacc.) 

Deeor.  nine.,  U.  S.  Dep.  Agr.,  B*p.  for  1887,  pp.  884-889.  (1886) 
N.  Y,  Com.  Univ.  Agr.  Exp.  Sta.,  Boll.  14, 
pp.  171-181.  (1889) 
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Le^-Spot  {Spharflla  Fragarice,  (Tnl.)  Saoo.) 

Tretit.  (poe.),  U.  S.  Dep.  Agr.,  Bep.  for  1890,  p.  397.  (1890) 

Ken.  Agr.  Exp.  Sto.,  BiiU.  81,  pp.  7-13.  (1890) 
Md,  Agr.  Eip.  Sta.,  Hep.  8, 1890,  pp.109-108.  (1891) 
N.  C.  A«r.  Eip.  Sta.,  Bull,  n,  p.  183.  (1898) 

Conn.  Agr.  Exp.  Sto.,  BnU.  115,  p.  14.  (1898) 

Powder;  Hildew  (SphrerotJteca  Caitagnei,  L4v.) 

Deacr.,  N.  Y.  A«i.  Exp.  Sta.,  Rep.  5,  1886,  pp.  291  &  393.  (1887) 

Deecr.  HIiib.,  Maw.  A^.  Eip.  Sto.,  Rep.  10,  1893,  p.  389.  (1898) 

Treat,  (rec),  N.  Y.  Agr.  Exp.  Sto.,  Rep.  5,  1886,  p.  39S.    (1887) 

Haas.   Agr.   Exp.    Sto.,   Bep.    10,    1893, 

pp.  248-345.  (1898) 

SwMt  Potata 
(Ipomaa  Bataiiu,  Lam.) 
Black-Bot  iCeratocTi»tit  finOniata,  Ell.  &.  Eab.) 

Deacr.  nina.,  N.  J.  ^r.  Exp.  Sto.,  BnU.  76,  pp.  7-18.         (1880) 
Jonm.  Mycol.,  Vol.  vii,  pp.  1-9.  (1891) 

U.  S.  Dep.  Agr.,  Bep.  for  1891,  pp.  876 

&  377.  (1892) 

Treat,  (rec.),  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  13  &  14.      (1890) 

Jonm.  Mjool.,  Vol.  yii,  pp.  »  &  10.  (1891) 

U.  8.  Dep.  Agr.,  Bep.  for  1891,  p.  377.  (1892) 

Diy-Sot  (PAomn  Balatix,  Ell.  &  Hals.) 

DeRcr.  nioB.,  N.  J.  Agr.  Exp.  Sto.,  Bull.  76,  pp.  23-35.      (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta,,  Bull.  76,  p.  35.  (1890) 

Leaf-Spot  {PhyUosticta  balatiroln,  Ell.  &  Mart.) 

Descr.  niaB.,N.  J.  Agr.  Exp.  Sto.,  Bnll.  76,  pp.27  &  38.      (1890) 
Scab  (Monilochietfa  infuscarm,  Ell.  &.  Hals.) 

Descr.  lUna.,  N.  J.  Agr.  Eip.  Sto.,  BnU.  76,  pp. 35-27.      (1890) 
Soft-Bot  {RhizopuK  nigricans,  Ehrb.) 

Descr.  Bins.,  N.  J.  Agr.  Exp,  Sto.,  Bnll.  76,  pp.  4r-6.  (1890) 

Treat.  (t«c.),  N.  J.  Agr.  Exp.  Sto.,  Bnll.  76,  pp.  6  &  7.       (1890) 
Soil-Bot  {Acrocystia  Batalat,  Ml.  &  Hala.) 

DcBcr.  nina.,  N.  J.  Agr.  Exp.  Sta.,  Bnll.  76,  pp.  14-18.      (1890) 
Treat,  (rec.),  N.  J.  Agr.  Exp.  Sto.,  Bnll.  76,  pp.  18-20.       (1800) 
Stem-Bot  {Neclria  Ipomaae,  Hals.) 

See  Egg-Plant  (Stem-Bot.) 
Wbite-Hot  (Penicillium  ap.) 

Descr.  nins.,  N.  J.  Agr.  Exp.  Sto.,  BnU.  76,  pp.  32  &  23.  (1890) 
White  Bnat  (Cystopua  Ipomieae-panduronce,  (Schw.)  Farl.) 

DcBcr.  Dins.,  N.  J.  Agr.  Exp.  Sto.,  Bnll.  76,  pp.  28-80.     (1890) 

Sycamore. 

{natanua  spp.) 
Anthracnose  (Olteosporium  nerviaeqvum,  (Fcbl.)  Sacc.) 

Descr.  nins.,  U.  3.  Dep.  Agr.,  Bep.  for  1888,  pp.  387-889.  (1889) 
Treat,  (rec.),  U.  S.  Dep.  Agr,,  Bep.  for  1888,  p.  380.  (1889) 

Of.  Jonm.  Mycol.,  Vol.  v,  p.   51  e.  b. 
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Tomato. 
{Lyeopettieum,  egevltntv-m,  Uill.) 
Asthrftonose  {CoUetotricK\an  Lycoptrtici,  Chester.) 

Desor.  IllnB.,  Del.  Agr.Exp,  Sta.,  Hep.  4, 1891,  pp.  60-03.    (1803) 
C£.  Del.  AgT.  Eip,  Sta.,  Bep.  5,  1892,  p.  80.  (1898) 

AuthiaouoBe  {Qhtospori'um  phomoida,  Sacc.) 

Occ.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  18,  1893,  p.  823.  (1893) 

Cf.  K.  J.  Agt.  Exp.  Sttt.,  Itep.  13,  1893,  pp.  836-380. 
BUght  (BactsTial.) 

DeecT.,  HiM.  Agr.  Exp.  Sta.,  Bull.  19.  (1893) 

N.  J.  Agr.Exp.  SU.,  Rep.  13, 1891,  pp.  367  &.  368.    (1893) 
N.T.  Com.  Univ.  Agr.  Exp.  Sta.,  Bull.  48,  p.  318.  (1898) 
Cf.  Oncnmber,  Melon,  Potato  and  Sqnash  (Blight.) 
Blight  (BactarUlt) 

Desct.,  N.  T.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bnll.  48, 
pp.  149-154.  (1893) 

Blight  (FaugnH,  Sp.  indet.) 

Descr.,  Fla.  Agr.  Exp.  Sta.,  BnU.  31,  pp.  3S-37.  (1893) 

Treat,  (pos.),  Fla.  Agr.  Exp.  Sta.,  BnU.  31,  pp.  S3--36.         (1893) 
Downy  Mildew  (Fhylophthora  infestana,  DBy.) 

See  Potato  (Downy  MUdew.) 
Frait-Honld  {Macro^mrium Tomato,  Cke., and  JVsanum  iSofanf, (Mart.) 
Saoc.) 
Descr.  Dine.,  V.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  339-344.  (1889) 
Treat,  (pos.),  I  U.  8.  Dep.  Agi.,  Sec.  Veg.  Path.,  Bnll.  11, 
pp.  Sl-65.  (1690) 

Leaf-Blight  {Maero^torium  Solani,  EU.  &  MaK.) 

Occ.,  Del.  Agr.  Exp.  Sta.,  B«p.  4,  1691,  p.  62.  (1893) 

See  Potato  (Leaf -Blight.) 
Soab  (Ctodojporium  fulmim,  Cke.) 

Descr.  mnB.,D.S.  Dep.  Agr.,  Eep,  for  1888,  pp.  347  &  848. 

(18S9) 
Treat,  (poe.),  Joum.  Mjcol.,  Vol.  v,  p.  38.  (1889) 

U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  BnU.  11, 

p.  47.  (1890) 

N.  C.  Agr.  Kip.  Sta.,  Ball.  84.  p.  SI.  (1892) 

Conn.  AgT.  Exp.  Sta.,  Bnll.  115,  p.  16.  (1893) 


(Brauiea  compesW*,  L.) 
Clnb-Boot  {HatiiKidiophora  Braaaieie,  Woi.) 

See  Cabbage  (Clnb-Root.) 
Downy  Uildew  ^Per^mo^>o^a  paraeitica,   (P.)  Tnl.) 

Occ,  Hasa.  Agr.  Eip.  Sta.,  B«p.  6,  1890.  p.  233.  (1891) 

Treat,  (rec.),  Hms.  Agr.  Exp.  Sta.,  Bep.  8,  1890,  p.  328.     (1891) 

Cf.  Cabbage  (Downy  Mildew.) 
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Powd«T7  IfUdew  (Oidium  Balaamii,  Uont.) 

Ooc,  N.  T.  Com.  TJniv.  Agr.  Eip.  Sta.,  Bull.  61,  pp.  806 
&  80«.  (1898) 

Wbite  BoBt  (Cvstoput  oandidus,  (F.)  Ldv.) 

Occ,  Ma«e.  Agi.  Exp.  Sta.,  Rep.  8,  1890,  p.  322.  (1891) 

Treat,  (rec.),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  323.     (1891) 

Cf,  Cabbage  (Wbite  Rnst.) 

Verbena. 
(  Verbena  ap.) 
Powdery  Uildew  (Brysipke  cichoracearum,  DC.) 

Occ,  N.  T.  Corn.  TJniv.  Agr.  Eip.  Sta.,  BnU.  87,  p.  40B.  (1891) 
Treat,  (poe.),  N.  T,  Com.  Univ.  Agr.  Exp.  Sta.,  BnU.  87, 

p.  405.  (1891) 

Cf.  Cncomber  and  SqoAsli  (Powdery  Mildew.) 

Violet. 
{Viola  odorala,  L.) 
Anthraonoae  {QUtoaporium  Violrt,  B.  &  Br.) 

Ooc,  N.  J.  Age.  Exp.  Sta.,  Rep.  11,  1890,  p.  862.  (1891) 

Downy-Mildew  (Peronaipora  Viola,  DBy.) 

Ooo.,  N.  J.  Agr,  Exp.  Sta.,  Hep.  11,  1890,  p.  363.  (1891) 

Leaf-  Blight  {Cereo»pora  VioUt,  Sacc.) 

Geo.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 

Leaf-Spot  {Pkylhslii-ta  VioUn;  Destn.) 

Descr.,  Maaa.  Agr,  Exp.  Sta.,  Rep.  10,  1892,  pp.  231  &  232. 

(1893) 
Treat,    (rec),    Hhbb.   Agr.   Exp.   Sta.,   Rep.    10,   1892, 
pp.  283-285.  (1893) 

Root-Rot  (ThUlama  ba»icola,  Zopf.) 

DeBcr.,Conn.  Agr.Exp.  Sta.,  Rep.  15, 1891,  pp.  166 &  167. 

(1892) 
Leaf-Honld  (Zj/godeamus  albidtis,  Ell.  &  Hals.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  862.  (1891) 

Watermelon. 
(CHtnMua  vulgarit,  Schrad.) 
Anthracnoee  (ColletotriiAum  lageaarium,  (Pass,)  Ell.  &  Hals.) 

Occ,  N,  J.  Agr.  Exp,  Sta,,  Kep.  13,  1893,  p.  836.  (1893) 

Treat,  (neg.),  Del.  Agr.  Exp,  Sta,,  Rep.  6,  1892,  p.  79.         (1893) 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep,  18,  1892,  pp.  326-«30. 

Del.  Agr,  Exp.  Sta.,  Rep.  5,  1892,  pp.  78  &  79. 
Cf.  Melon  (Anthracnoee,) 
Leaf -spot  (Fhyllosticfa  ap.,  and  (?)  Spharella  sp.) 

Descr.  Ulna.,  Del.  Agr.  Exp.  Sta,,  Rep.  S,  1892,  pp.  75-78.     (1808) 
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Wlieat. 
{THHcum  vulgare,  L.) 
Ergot  {Clavictpa  purpurea,  Tol.) 

See  Bje  (Ergot.) 
RtiBt  {Pvicoinia  oonmata,  Cda.,  P.  gmnania.  P.,  and  P.  BvMgo-twra, 
(DC.)  Wint.) 

Desci.  niiu.,  Ind.  A^.  Exp.  SU.,  Bull.  26.  (1889) 

Iowa  A^.  Exp.  Sta.,  Boll.  16,  pp.  834-826.  (1892) 

Kao.  Agr.  Exp.  St«.,  Bull.  88,  pp.  1-8.         (16B8) 

Trttftt.  (neg.).  Km.  Agr.  Exp.  Sta.,  BoU.  22,  pp.  W-m.      (1891) 

Iowa  Agr.  Eip.  Sta.,  BnU.  16,  pp.  826-889.  (1893) 

Cf.  OatB  (Enflt.) 

Scab  (nMan'uiR  eulmorum.  Smith.) 

Deeor.  lUns.,  Del.  Agr.  Exp.  Sta.,  B«p.  8, 1890,  pp.  89  &  90. 

(1891) 
Obio  Agr.  Exp.  Sta.,  BoU.  44,  pp.  147  &  148. 

(1892) 
Deecr.,  Ind.  Agr.  Exp.  Sta.,  BnU.  86,  pp.  129  &  180.  (1891) 

Iowa  Agr.  Exp.  Sta.,  Bull.  IB,  pp.  502  &50S.  (1893) 

Smnt   {Tilittia  frelaru  (B.   &   C.)  Trel.,    T.    Tritici,    (Bjerk.)  Wint., 
and  UttOago  Tritici,  (P.)  Jena.) 

D«eor.  nina.,  N.  Dale.  Agr.  Exp.  Sta.,  BnU.  1,  pp.  9-30.    (1891) 
Hicb.  Agr.  Exp.  Sta.,  BnU.  87.  (1893) 

U,  S.  Dep.  Agr.,  DIt.  Veg,  Path.,  Fann. 

BaU.  5.  (1892) 

Treat,  (poe.),  Jonrn.  Hycol.,  Vol.  v,  pp.  184  &.  166.  (1889) 

Ind.  A«r.  Exp.  Sta.,  BnU.  83,  pp.  8  &  ».  (1890) 
Kana.  Agr.  Exp.  Sta.,  BnU.  31,  pp.  70  &  71.  (1891) 
Mich.  Agr.  Exp.  Sta.,  BnU.  87,  pp.  6  &  7.  (1892) 
U.  S.  Dep.   Agr.,  Dir.  V^.  Path.,  Farm. 

BnU.  5,  pp.  5-8.  (1802; 

Wash.  Agr.  Exp.  Sta.,  Boll.  6,  pp.  135 &  1S«. 

(1894) 
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OBSERVATIONS  ON  THE  GROWTH  OF   MAIZE  CON- 
TINTJODSLT  ON  THE  SAME  LAND. 

In  the  jeara  1B88  and  1669  a  parcel  of  land  containing  I^  acres 
which  had  been  a  meadow  for  some  years  previons,  was  dressed 
with  commercial  fertilizers  and  planted  to  corn.  Fertilizers  and 
crops  were  weighed  and  analyzed  each  year  and  the  enrichment 
or  exhaustion  of  the  soil  by  the  dressing  and  cropping  were  as 
accurately  determined  as  possible. 

In  the  spring  of  1890  this  land  was  divided  into  fonr  strips, 
each  containing  three-tenths  of  an  acre,  and  was  dressed  as  shown 
in  the  following  diagram. 


Plot  A.— Cow  Manure  at  the  ra 

te  of  10  cords  per  acre. 

^ 

Plot  B.— Hog  Uaaure  at  the  rat 

sof  IS^cordBperacre. 

:^ 

1 

Plot  C— Ferttliwr  Chemicals  at  the 

'ate  of  1700  pounds  per  acre. 

^ 

r  fertilizer  of  any  kind. 


Corn  was  planted  in  drills  fonr  feet  apart  and  the  stalks  stood 
singly  St  distances  of  ten  inoheE  in  the  drill.  The  crop  from 
each  plot  was  separately  weighed  and  analyzed. 

The  several  plots  have  received  the  same  dressing  as  in  1890 
annually  since  that  time,  have  been  planted  with  the  same  variety 
of  seed  and  have  been  under  the  same  conditions  of  planting, 
cultivation  and  harvesting. 

Fall  particulars  regarding  the  details  of  the  experiment  and  the 
results  obtained  from  year  to  year  will  be  found  in  the  Reporta 
of  this  Station  for  1890,  pages  IBS  to  194;  1891,  pages  139  to 
149;  and  1892,  pages  122  to  129. 

The  experiment  was  repeated  in  1893  precisely  as  in  the  three 
years  previous. 

The  land  was  plowed  May  23d,  1893,  and  planted  with  White 
Edge  Dent,  May  25th.  The  crop  was  "  cultivated  "  four  times, 
it  was  cut  about  the  20th  of  September,  and  was  huslced,  weighed 
and  housed  Nov.  7th, 
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Considering  simply  the  gross  amoaots  of  nitrogeD,  pbospborio 
acid  and  potasb  vhioh  the  dreming  added  to  the  soil  of  the  sev- 
eral plots  and  those  which  the  crops  removed,  it  appears  from 
Table  VII.,  to  be  noticed  later,  that  after  the  crop  of  1898  was 
harvested  there  had  been  added  to  plot  A  per  acre,  in  &ece»  of 
what  had  been  taken  o;ff  in  cropA,  over  700  ponnds  of  nitrogen, 
560  of  phosphoric  acid  and  S'O  of  potash,  all  from  cov  mannre. 

The  oorreBponding  enrichment  of  plot  B  consisted,  per  acre,  of 
over  1,200  poands  of  nitrogen,  3,330  of  phosphoric  acid  and  68  of 
potash,  all  from  bog  manure.  The  very  large  excess  of  phos- 
phoric acid  in  the  hog  manure  is  due  to  the  fact  that  tbe  bogs 
were  fed  chiefly  on  hotel  garbage,  wbiob  contained  a  targe  quan- 
tity of  bones  of  fowls. 

The  enrichment  of  plot  C,  per  acre,  amounted  to  over  300 
pounds  of  nitrogen,  683  of  phosphoric  acid  and  129  of  potash  all 
from  fertilizer-chemicals. 

Plot  D  received  fertilizer-chemicals  in  1888  and  1889,  but  in 
the  following  four  years  no  dressing  of  any  sort ;  so  that  after 
tbe  harvest  of  1893  it  had  acquired,  per  acre,  73  pounds  more  of 
phosphoric  acid  (from  tbe  applications  of  1888  and  1889),  than 
tbe  crops  had  removed,  but  had  lost  257  pounds  of  nitrogen  and 
40  pounds  of  potasb. 

Plot  B  also  received  more  "  organic  matter"  from  the  dressing 
than  plot  A,  while  plot  C  acquired  only  an  insignificant  amoant 
in  the  dressing  of  fertilizer-chemicals,  and  plot  D  none  at  all. 

Plot  A  receives  annually  about  3,207  ponnds,  plot  B  about 
5,440  pounds  and  plot  C  not  more  than  200  pounds  of  organic 
matter. 


Orobs  Yield  of  thb  Plots  in  1893. 
Table  I.  presents  tbe  gross  weight  of  tbe  kernels,  cobs  and 
stover  harvested  on  each  plot.  Inasmach  as  the  kernels  were 
air-dried  on  tbe  cob,  tbe  weight  of  tbe  latter  in  the  field-cured 
condition  could  not  be  taken.  Hence  the  weight  of  the  kernels 
given  in  tbe  table  is  slightly  higher  and  that  of  the  cobs  slightly 
lower  than  it  should  be.     But  the  error  is  small. 
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Table  I. — Gbobs  Tibld  of  tbu  Plots  im  Pounds  pbb  Acbk. 


Plot  A, 

Plol  B, 

Plot  C, 

HotD. 

Cow  manure 

Hog  msDurc 

Chemtcala. 

No  fertilizer. 

EeraelEi  ... 

3536.4 

3420.7 

3630.2 

1364.8 

Cobs 

480.0 

46S.0 

34B.e 

166.8 

StoMr 

4*13.8 

3504.3 

3114.3 

20T8.4 

8430.0 

73BO.O 

eo9o.o 

3600.0 

Dbt  Mattbb  of  the  Chops  of  1803. 

A  strict  comparison  of  the  yields  can  only  be  made  on  their 

water-free  Babstaaoe,  aiDce  the  quantity  of  vater  in  the  field-oared 

crops  is  large  and  variable.     Such  a  comparison  is  made  below 

in  Table  II. 

Table  II. — Dkt  Matter  of  the  Chops,  Poduds  peb  Acbe. 


Id  kernels.    Id  cobe.    In  atover.     Total. 

Plot  A,  cow  manure 2223.0  428.7  1S2G.3  6277.0 

Plut  fi,  hogmanure 2171.8  406.3  2441.4  6019.6 

Plot  C,  rerlilizer-cheiDicals .  1637.9  308.6  2011.8  3868.2 

Plot  D,  DO  fertilizer 748.6  149.0  1379.6  2271.1 

The  relative  yields  of  dry  matter  from  these  plots  for  the  last 
four  years  are  given  in  Table  III.,  the  yield  of  plot  A  being 
marked  in  each  case  as  100. 

Table  IIL — Relatiti  Tibld  of  Drt  Matter  fboh  Plots  A, 
B,  C,  D,  FOR  FoDR  Yeabs. 


Average  . 


It  appears  that  the  yields  from  plots  A  and  B,  both  of  which 
received  heavy  dressings  of  manure  in  excess  of  the  exhaustion 
by  cropping,  have  been  essentially  the  same  thronghont  the  fonr 
years,  that  of  B,  however,  being  slightly  larger,  on  tbe  average. 

The  yield  from  C,  which  was  fertilized  with  chemicals,  also 
supplying  considerably  more  nitrogen,  phosphoric  acid  and  potash 
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than  the  cropping  removed  from  the  soil,  is,  od  the  average,  some- 
what more  than  four-fifths  as  targe,  while  the  yield  of  dry  matter 
on  the  unmanured  plot  D  bae  steadily  fallen  and  averages  bat 
three-fifths  of  that  from  plot  A. 

Yield  op  Eacb  Food  Ingbbdient. 

In  Table  IV.,  page  290,  are  given  the  quantities,  in  ponnds  per 
acre,  of  each  food  ingredient  harvested  from  the  fonr  plots  id 
1B93. 

The  cobs  were  not  analyzed,  but  as  their  amonnt  la  relatively 
very  small,  the  average  composition  of  cobs  as  determined  in 
other  analyses,  is  used  for  the  calculation. 

The  yield  of  each  food  ingredient  from  the  four  plots  shows,  in 
general,  difiereoces  like  those  already  noted  in  respect  to  the 
yield  of  total  dry  matter. 
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Composition  of  the  Field-cubed  Chops. 
Table  Y.,  vbiob  follows,  exhibits  the  oompoeitioD  of  the  crops 
an  the  fonr  plots  A,  B,  C,  B,  for  the  year  18&3. 
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The  experiments  of  the  four  years  show  BtrikiDg  differences  in 
the  composition  both  of  the  kernels  and  of  the  stover,  differences 
vhich  are  to  be  attributed  to  the  fertilizers  applied,  and  are  pre- 
sented in  Table  YI. 

Table  VI, — Atkkaoe  Composition  of  the  Det  Mattbe  of 
Kernels  and  Stoteb  of  Crops  of  1890, 1691, 1892  and  1893. 

KBBNELa. 

NitrogeD-Iree 

Ash.        Albuminoids.         Fiber.  Bxtraol.  Fat. 

Plot  A l.«  11.07  1.61  80.70  6.23 

■'     B 1.40  10.14  1.63  S1.09  8.16 

"     C 1.29  10.47  1,67  81.&4  6.03 

"     D 1.26  9.62  1.80  82  57  4,85 

Stocer. 

Plot  A 6.64  6,17  33,06  6J.68  1.4S 

■'      B 8.26  S.34  33.31  63,76  1.44 

"     C 6.15  644  33.06  63.96  1,39 

■'     D 5.89  6.0S  33,66  53.96  1.41 

The  dry  matter  of  the  kernels  from  the  unfertilized  plot  D,  coq- 
tains  oDe  and  a  half  per  ceat.  teas  of  albuminoids^  one  third  per 
cent,  less  of  fat  and  somewhat  less  ash-ingredients  than  the  dry 
matter  of  kernels  raised  on  plot  A,  vhich  was  heavily  manured 
each  year.  The  per  oents  of  nitrogen-free  matter  and  fiber  in  the 
kernels  from  plot  D  are,  on  the  contrary,  higher  than  in  the  ker- 
nels from  plot  A. 

The  kernels  from  plot  C  dressed  with  chemicals,  which  snp- 
plied  each  year  an  amoont  of  nitrogen,  phosphoric  acid  and  pot- 
ash greater  than  the  amount  removed  by  the  crop,  also  have  a 
lower  per  cent,  of  albuminoids,  fat  and  mineral  matter  than  the 
kernels  from  plots  A  and  B,  bat  a  higher  per  cent,  of  fiber  and 
nitrogen-free  extract. 

The  striking  differences  in  composition  of  dry  matter  between 
the  crop  from  plot  D  and  those  from  plots  A  and  B  illustrate  the 
well-known  faot  that  a  deficiency  of  plant  food  reduces  the  quality 
as  well  as  the  quantity  of  the  crop,  and  affects  not  only  the 
merely  vegetative  parts  of  the  plant  bat  also  the  seed  which  is 
least  variable  io  chemical  composition. 

So  far  as  the  differences,  io  chemical  composition  and  total 
crop,  between  plot  C,  which  was  dressed  with  fertilizer-obemicals, 
and  plots  A  and  B  which  were  treated  with  manure,  are  signifi- 
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cant,  they  are  probably  due  to  other  cauaea  tbao  diSerent  quanti- 
tiea  oE  crade  plant  food  eapplied  by  the  dressiDg.  Plot  C  hai 
received  each  year  nitrogen,  phosphoric  aoid  and  potash  in  aur- 
plns,  over  the  quantity  removed  by  the  crop,  now  amounting  to 
more  than  300  pounds  of  nitrogen,  683  of  phosphoric  acid  and  129 
of  potash.  It  is  not  likely  that  all  of  this  nitrogen  is  now  present 
in  readily  available  form  in  the  soil,  but  a  considerable  portion  of 
this  excess  is  probably  now  in  tbe  soil  and  is  not  entirely  inert. 
The  same  is  tme  of  the  phospborio  acid  and  potash.  Hence 
while  the  excess  of  these  ingredients  is  much  greater  on  plots  A 
and  B  it  is  difficult  to  believe  that  either  of  tbem  is  relatively 
deficient  in  plot  C. 

Tbe  poorer  yield  and  inferior  quality  of  crop  on  plot  C  are 
probably  connected  with  the  mechanical  and  physical  condition 
of  tbe  soil  which  has  been  greatly  modified,  in  the  course  of  these 
foar  years,  by  the  dressing  applied.  The  fact  that  plot  C  has 
received  very  little  oi^anio  matter  (not  more  than  200  pounds  a 
year),  while  A  and  B  have  had  large  dressings  of  it  annually 
(from  3,000  to  5,000  pounds),  has  been  already  noticed. 

To  complete  the  data  regarding  this  experiment  are  given  the 
following  tables. 

Table  VII.  gives  the  quantities  of  nitrogen,  pbosphorio  aoid 
and  potash,  in  pounds  per  acre,  which  were  added  to  the  soil  in 
tbe  dressing  of  1 893  and  those  which  were  removed  by  the  crop. 
It  also  gives  tbe  amounts  of  these  ingredients  which  have  been 
added  to  the  soil-capital  (+)  or  withdrawn  (— )  in  the  six  years 
daring  which  accurate  account  has  been  kept. 
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Table  VnL  givea  the  record  of  the  crops  on  the  four  plot*  for 
the  whole  period  covered  by  the  experiment  and  also  the  per- 
centile compositioD  of  the  several  crops. 
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Thb  Quantitt  of  Niteogbn  in  the  Soils  of  the  Expkbi- 
HENTAL  Plots. 

Samples  of  soil  were  drawn  tor  analysis  in  the  fall  of  1S91. 
The  previous  history  of  the  plots  has  been  already  given  on 
pages  286-7. 

The  followlDg  statement  shows  how  much  nitrogen,  pbosphorio 
acid  and  potash  had  been  added  to  or  taken  from  the  original 
Boil-capital,  by  fonr  years'  dressing  and  cropping,  at  the  time  the 
soils  were  sampled  for  analysis.  When  the  whole  quantity  pat 
on  in  dresiing  was  greater  than  that  taken  off  in  cropping  the 
excess  is  marked  with  the  pins  (  +  )  sign;  when  the  qaantity  pat 
on  in  dressing  was  less  than  the  qaantity  removed  in  cropping  this 
deficiency  is  marked  by  a  minus  (— )  sign. 

Table  IX. — Increase  ob  Decrease  of  Soil-Capital, 
FROM  April,  1888,  to  Octobbe,  1891. 

Plot  A.  PlolB.  PlotC.  PlotD. 

Nitrogen +302  +  661  +106  -184 

Phoaphorio  «oid +340  +1220  +40*  +  97 

Potaah +331  +72  +92  -11 

On  Oct  6th,  1891,  during  moderately  dry  weather  which  had 
prevailed  since  early  in  September,  fonr  samples  of  surface  soil — 
from  places  about  equidistant  aud  between  the  corn  rows — were 
drawn  from  plot  A,  four  from  B,  aud  two  each  from  C  and  D. 

The  samples  were  drawn  with  a  rectangular  iron  instroment 
like  a  box  without  bottom  or  cover.  The  lower  edge  of  this  was 
sharp  to  divide  the  soil,  the  upper  edge  was  wired  so  as  to  stand 
moderate  pressure  without  yielding.  This  sampler  was  8  iocbefl 
deep,  6  inches  long  and  6  inches  wide. 

It  contained  when  full,  one-eixth  of  a  cubic  foot  of  earth  and 
fluclosed  one-quarter  of  a  square  foot  of  surface. 

On  the  spot  selected,  this  sampler  was  forced  down  till  its 
upper  edge  was  flush  with  the  surface  of  the  soil.  As  the  sam- 
pler was  forced  down,  the  soil  outside  was  cut  away  with  a 
mason's  trowel,  when  necessary,  to  lessen  friction  and  to  remove 
obstmoting  pebbles.  When  the  sampler  had  been  driven  to  the 
proper  depth,  the  surrounding  earth  was  removed  and  the  trowel 
was  passed  horizontally  through  the  soil  at  the  tower  edge  of  the 
sampler.  The  enclosed  portion  of  earth  constituting  the  sample 
could   then   be  lifted   without   loss,   with  the  trowel  under  it. 
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A  board  vas  laid  on  the  seotion  of  earth  above  whiob  the  sample 
had  beeD  takeD,  to  mark  the  apot  for  future  reference  and  to  pro- 
tect it.  The  hole  was  then  covered  with  earth  till  Oct.  28th, 
wheD  eampIcB  of  the  subsoil  were  drawn. 

The  samples  of  surface  soil  obtained  on  the  flth  were  imme- 
diately weighed.  From  the  several  samples  drawn  on  each  plot 
smaller  samples  were  taken  for  separate  analysis,  and  then  the 
remainders  of  the  principal  samples  from  each  plot  {fonr  on  plots 
A  and  B,  two  each  on  C  and  D)  were  tboronf;hly  mixed,  thus 
making  a  composite  sample  from  each  plot.  A  weighed  quantity 
of  each  of  these  samples  was  quickly  dried  at  a  temperature  of 
from  60°  to  55°  C,  and  after  standing  for  some  time  to  "  air-dry" 
was  again  weighed  and  securely  bottled. 

The  four  samples  from  plot  A  were  first  examined  to  learn 
what  variations  of  water-content,  and  of  composition  otherwise, 
different  parts  of  the  same  plot  might  exhibit. 

Elach  sample  was  first  sifted  on  round  boles  ^  of  an  inoh  in 
diameter.  The  two  portions  into  which  the  soil  was  thus  sepa- 
rated will  be  referred  to  as  "coarse  earth"  and  "fine  earth." 
That  part  of  the  "coarse  earth"  from  the  foar  samples  which 
passed  holes  ^  inch  in  diameter  was  finely  pulverized  and  its 
nitrogen  determined,  by  the  absolute  method,  in  10  grams.  There 
was  found  only  0.024  per  cent.  Since  this  portion  that  passed  a 
■ji^  inch  sieve  constitutes  not  more  than  half  of  the  "  coarse  earth" 
and  probably  contains  practically  all  of  its  nitrogen,  the  nitrogen 
of  the  "coarse  earth"  is  so  little  that  it  may  be  disregarded  with- 
out introducing  serious  error  into  calculations.  The  results  of 
examination  of  the  several  portions  of  soil  taken  from  plot  A,  are 
given  in  the  following  table. 

Table    X.  —  Water    and    Nitbooen    in   Foub    Samples    of 
StTBPACE  Soil  fhom   Plot  A. 

Per  cenl, 

Onn»ot  Oremeot  Percsnt.  of  Orimior  Omnia  or  Perceiil.  ol    reFliontdon 

rrub        mlrOri  vnter  Ion  coifh  Box       Nitrogen  Lo  enClrvalr-drr 

Sou.           Soil.  tn  ilr-drTlng.  Eirtti.  Birtb.      line  ftartb.    anrruij  (Mil. 

Al 600        460.3  9.9  43.G  4U6.S        0.174*          9.151 

A3 GOO        446.0  10.3  49.5  396.6        0.16!            0.144 

A3 SOO         450.0  10.0  5S,5  390.6          0.166              0.135 

A4 500         439,2  12.2  B3.B  385.7          0.170              0.150 

Ararage..  500         446.4  10.7  51.5         394.9         0.166  0.147 

The  above  figures  serve  to  indicate  what  are  the  limits  uf 

accuracy  of  ordinary  chemical  analysis  as  applied  to  this  soil. 

•  Duplicate  analyses  (fave  0.176  and  0.172  p.  c. 
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The  greatest  differeoce  in  the  nmonnts  of  nitrogen  found  in  tbe 
fine  earth  of  tbe  four  aamplee,  taken  from  widely  separate  por- 
tiODB  of  plot  A,  is  0.018  per  cent,  of  the  soil,  or  about  one-Dinth 
of  the  average  of  total  nitrogen.  The  videst  dirergenoe  from 
tbe  mean  is  0.009  per  cent,  of  tbe  soil,  or  one-eighteenth  of  the 
average  total  qaantity  of  nitrogen.  This  0.009  per  cent,  oorre- 
sponds  to  233  lbs.  of  nitrogen  per  acre  of  this  soil,  taken  to  the 
depth  of  8  inches.  The  agreement  of  daplicate  analyses*  on  tbe 
same  sample  is  better  than  could  be  commonly  expected.  The 
differeooeB  among  the  quantities  found  in  the  several  samples  are 
not  greater  than  might  easily  occur  in  several  analyses  of  the 
same  Bampl&  When  we  reckon  from  the  sample  to  the  acre,  the 
slight  and  unavoidable  errors  or  variations  of  analysis  mount  up 
to  hundred- weights  and  the  results  of  such  calculation  must  be 
received  with  due  allowance.  They  are  nevertbeless  instructive 
and  valuable. 

Tbe  quantities  per  cent  of  nitrogen  found  in  the  oomposite 
samples  from  the  surface  of  tbe  plots  {surgoiU),  are  stated  in  Table 
XI.,  together  with  other  data  obtained  by  calculation  from  the 
weights  of  the  samples  in  their  fresh,  air-dry  and  sifted  oondition. 

Table  XL,  also  comprises  the  results  of  similar  analyaes  and 
calculations  made  with  samples  of  subsoil,  taken  on  October  2Bth, 
by  the  method  already  described.  These  samples  represent  suc- 
cessive horizontal  sections  of  the  plots  in  8-inch  depths,  as  stated 
at  head  of  table. 


Table  XI. — Water  and  Nitrogen   in  Subsoil  and  Subsoil 
OF  Plotb  a,  B,  C,  D. 

M^L.  8ta  1«  In.         IS  la  34  In.    S4  M  33  In. 

Water  lost  is  iiB-oariHG,  pkb  ckni. 

Plot  a 9.38  9.78  9.31  4.46 

"      B 10.64  11.61  11.T0  


Wbight  of  air-dbt  Soil,  pounds  pee  acre. 

Plot  A 3,68B,69ft            2,830,ai 5            3,000,361  3,019,676 

"     B 2,506,425  2,733,691  2,787,971  

■'      C 2,660,336  2,80.'i,752  3,034,546  

»    D 2,696,061  2,866,247  3,173,433  

*  See  footnote  on  page  291. 
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Note  Regarding  Methods  of  Ahalysib. 

Nitrogen  was  determined  id  10  grami  of  the  soils  very  finely 
pulverized,  by  the  Damftg  or  "  absolute"  method.  This  quantity 
of  surface  soil  yielded  approximately  14  or  15  c.  o.  of  nitrogen 
gas. 

The  apparatns,  reagents  and  manipulation  vere  checked  by 
determining  nitrogen  in  a  sample  of  dried  blood  which  had  been 
carefully  analyzed  by  both  the  absolute  and  Kjeldahl  methods  in 
1886  and  had  then  shown  13.40  per  cent,  of  nitrogen. 

With  the  same  apparatus  and  reagents  used  in  these  soil- 
analyses  this  sample  of  blood  gave  13. 4S  per  cent,  of  nitrogen 
by  the  absolute  method  and  13.44  and  13.59  per  cent,  by  the 
Kjeldahl  method. 

It  was  also  sought  to  determine  nitrogen  in  the  soils  by  the 
Kjeldahl  and  the  J odlbaur Kjeldahl  methods  as  follows : 

Sjeldahl  Method. — This  was  executed  in  the  ordinary  way, 
using  30  c.  o.  of  oil  of  vitriol  instead  of  20  c.  c. 

Jbdlbaur-Kjeldakl  Method. — To  10  grams  of  soil,  in  a  digestion 
flask,  were  added  10  c.  c.  of  acid -mixture  (60  grams  salicylic  acid 
in  1,000  c  c.  of  concentrated  oil  of  vitriol  of  ««"  B.).  After 
standing  in  the  cold  for  24  hours,  30  c.  c.  of  oil  of  vitriol  and 
1  gram  of  zino  dust  were  added,  the  contents  of  the  flask  were 
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boiled  till  colorless  and  the  ammonia  was  determined  by  dieUIU- 
tion  as  usual. 

As  the  fallowing  table  shows,  the  agreement  of  results  between 
these  three  methods  is  entirely  satisfactory  to  the  chemist.  The 
extreme  difference  among  the  eleven  determinations  is  0.032,  the 
greatest  divergence  from  the  averse  of  all  is  0.017  and  the 
largest  difference  on  the  same  subsample  is  but  0.014  per  cent. 


Pek  cent. 

OF  Nitrogen  Found. 

sSssi-^'u. 

„».w. 

s?s;." 

E]«id°A?;i.«i 

A,l 

o.n4 

0.163 

A,  3 

0.162 

0.1  BO 

0.160 

A,3 

0.IG6 

0.156 

0.U2 

A.  4 

0.110 

0.159 

0.160 

Averse 

0.166 

0.1  B5 

0.164 

Average  of  Av 

eragea, 

0.168 
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ANALYSES   OF   MAIZE  KERNEL. 

In  the  following  tables  are  given  aoalyeeB  of  ninety  sampleB  of 
.  maize  kernel  together  with  data  regarding  the  weights  of  kernel 
and  cob,  ratio  of  weight  of  kernel  to  weight  of  cob,  and  uther 
information  of  interest. 

The  specimens  whose  analyses  are  here  given  were  collected  in 
part  by  Prof.  C.  S.  Phelps  and  in  part  by  this  Sution  for  the 
Connecticut  Exhibit  at  the  Chicago  Exposition.  The  analyses 
were  made  in  the  Station  laboratory  during  18&2  and  1693.  The 
other  data  in  the  Tables  were  rnrnished  by  the  senders,  in  answer 
to  a  Circular  issued  in  November,  1891.  See  Report  for  1891,  p. 
196.  A  few  ears  of  each  variety  are  preserved  in  the  Mnaeum  of 
this  Station. 

Many  of  these  varieties  have  been  raised  continuously  on  the 
same  fann  for  a  long  term  of  years,  the  seed  having  been  selected 
with  more  or  less  care  each  year.  The  samples  were  gathered  and 
sent  by  the  growers  and  probably  represent  the  best  of  the  crop 
rather  than  the  averc^e. 

In  studying  the  tables  of  analyses  it  should  be  remembered 
that  the  composition  of  any  specimen  is  dependent  not  only  on 
the  strain  or  variety,  but  also  to  some  degree  on  the  nutrition  of 
the  plant  That  is,  other  things  being  equal,  the  shelled  maize 
harvested  from  well-conditioned  land,  contains,  pound  for  pound, 
somewhat  more  protein,  fat  and  aeh  than  that  yielded  by  the 
same  variety  of  corn,  from  an  impoverished  soil. 

On  page  291  of  this  Report  may  be  seen  a  statement  of  such 
difference  of  composition  in  two  samples  of  White  Edge  Dent, 
raised  side  by  side  in  the  same  field  with  and  without  manure. 
The  grain  From  the  enriched  soil,  considered  water-free,  contains 
11.26  to  12.01  per  cent.,  that  from  the  anmannred  land  but  10.56 
per  cent,  of  albaminoids  (protein  ^  N  X  6.26). 

To  demonstrate  any  constant  difference  in  the  chemical  compo- 
sition of  different  varieties  it  would  be  necessary  to  produce  them 
under  the  same  conditions  of  soil,  climate,  manuring  and  tillage 
for  a  number  of  years. 

The  Station  solicits  samples— of  a  dozen  ears  each — of  other 
varieties  of  corn,  preferably  those  which  have  been  cultivated  for 
a  long  term  of  years,  in  this  State,  in  order  to  complete  our  col- 
lection of  Connecticut  varieties  and  onr  knowledge  of  their  com- 
position. 
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', ! {CuttiratAd  aad  hoed  twice. 

43    '10-12' FoUotFed  r;e.    BarDTsrd  coMiure.  Seed  origiusll;  trom  Scioto  Valley,  Ohio. 

3B-30  I    7      '  1  Manure  plowed  in  in  fall.  300ibs.fer- Lengith  of  ear  and  size  of  kernel  ha ts 

,  S-     tilizer  and  SOO  hen  manure  put  in      increased  under  eultivaUoD. 
[  )      hill.    Hoed  twice  in  June,  Thia  varied  planted  to  crosa  with  pre- 

tIous  one. 

, ', J Brought  from  Qtnada  to  Tt  in  1831. 

!  I  Prom   Vt    to    Haddam,   a.,    1843. 

I  From  HaddamtoBnfleldin  ISSiand 

grown  there  ever  since. 

SO     I  &i-91 '26  ox-cart  loada  of  manure.     300  lbs.  Grows  larger  than  TormBrl;. 

;  i    (ertiliier  ia  hill. 

40         T      6  cords  cow  manure  plowed  in,   30(ilt>s.  Eaa  not  changed  under  eultivatinn. 

^  I     fertilizer  in  hill. 

60     J  7-8    !8  oorda  manure  plowed  in,   200  lbs.  ter-       "  "  "  '■ 

'  I     tilizer  In  hill.     Cultirated  and  hoed 

40       1-8    Ripens  10-16  da/s  earlier  than  form- 
er]/.   Produced  more  ears  and  bet- 
'    ter  tipped  ones. 

G6     I     8      Uanure  apread.    Fertilizer  in  hill,   Cul- 

tivate  3  times,  hoe  twice. 
66    '  7-8 Kars  have  ^own  larger  under  cultiva- 

50-60      1-8 .Seed  from  Long  Island  originally.  Later 

in  ripening  and  less  indented  than 
formerly. 
46      ej-fl    Shows  some  mixture  with  yellow  Tarie- 

G6         8 Select  seed  to  grow  small  cobs,  capped 

eara  and  regular  rows. 
.iRipens3-3  weeks  earlier  than  formerly. 


.  Manure  plowed  in  in  May.     400-600  .. 

lbs.  hen  manure  and  piaster  in  hill. 
.  30  toads  manure.    600  lbs.  bone,  half .. 

in  hill  and  half  between  rows  at  first. 


SO  6-7  I Manured  in  winter.     400-600  lbs.  fer- Valuable  (or   fodder.     Suckers.     Bars 

I  I     tilizer.  not  as  long  aa  formerly. 

66     '     1i    Raised  on  bara  yard   manure.     CuIti-.Haa  not  so  large  a  cob  and  does  not 

i  Tate  3  times,  boe  once.  '     need  so  long  a  aeaaon  aa  formerly. 

60-80       7     I...... Liberal  dreaaing  necessary.     Cultivate 'Sheila  more  corn  to  the  buahel  ot  eara 

'  I  level  and  shallow.  I     than  any  he  has  raiaed. 

eO-70t|  7-8    Plenty  of  manure.     300  lbs.  fertilizer 'More  apt  to  mil  than  other  Tarietiea. 

;  I  ,     in  hill.  I     Not  good  for  fodder.    Stalks  lai^. 
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'W.  J.SimpsoD,  Plainville. ---    "  10,  " 

'j,  J.  Willianason,  Wood-....  June  8]  " 
;    stock.                        !     I 

RedfliDt         JasperS.BrookB,Moodua.      5|  "  1  "  1 

Yellowdent.  iF.    R.   Boardman,  Weat-      I  May  11;  " 
■  "fleld. 


10    3    x3i    3-S 


"          Elbert  UancheBter,  Bris-  ...,  ' 

:  toi. 

YeUow  flint  jCarloaBradley.Ellington..  20.  ■ 

a  dent     H.  B.  Savage,  E.  Berlin,  '  4  ' 

Yellow  flint.    J.  B.  t  L.  H.  Healy,  N.,  3  ' 

.    Woodstock.  I 

Yellow  dent.  Geo.  W.  Thorpe,  Meridan.]  3' 


aO.Oct      1    3Jx3J    ... 
S-12Sept    1    3^x3}    3-« 

n    "      16     Drtlla,t  .., 
SOJNoT.     If3fx3f    4-6 


•  OroBB  of  2  varieUes  brought  from  Ohio  in  1884. 
f  2  ft  apart  in  drill.    Drill  3^  ft  apart. 


,,  Google 
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^S      ChmeltrarBoll. 


SI  HI 


6C    jGajloam  to  red 

I     clay, 
100*   6-1    S«Qd7loam, 

61)       6      Light,  bigh  ud 

I     dry. 
1A    Clay  loam. 


Cultivate  3  times,  boe  twice. 


15      6-7    Heavy  loam. 


Stable  mi 

40  loadB  nianurc.      Plow  io  Anfttut.'.. 
BaTTOW  in  apring  and  spread  manurej 
and  plow  it  ouder.     CultiTsted  3 
times,  hoed  twice. 

Cultivated  level  aod  often.  I., 


a  increaeed  uoder  culti- 


BO       7     Onvelly. 
120*     1      Sandy  loam. 


..!  Worn  out  mead- 
..  Sandy  loam. 


100' 


Sandy. 

Loam.      CHayeyiUanura  planed 

;     subsoiL  '     ' "" 

00* Gravelly]) 

46  :    9     Loam. 


.6   loads  manure,   400   Iba.   terUliser.. Picked  eara   to  ripen  on  ground  and 

Both  spread  knd  plowed  in.     Culti-|    silage  the  atalks. 

vaied  twice  both  nays.    Hoed  twice.i 
600  lbs.  lertilizer  per  acre.    Cultivated' 

and  hoed  3  timea.  i 

20  loads  manure.    Cultivated  and  hoed  OrigitiaUy  came  from  Canada.     Lengtl'i 

twice.  I     of  ear  has  increased. 

Uaunre  00  turf  plowed  in.    A.  little  fer- Stalks  and  ears  are  larger  and  longer 

tilizer  put  on  after  planting.     Culti-j     than  formerly. 

vated  n»t  both  ways.                         i 
Cultivated  and  hoed  twice.  | 

Cover  in   with  tobacco  ridger.     Ifark' _ 

across  the  ridges  (or  planting,  I.evel| 
culture.  BOO  ll>s.  Castor  Pomace,  IftO, 
lbs.  Muriate  of  Polaah,  200  lbs.  Bone. 
Superphosphate. 


Fertiliser  in  the;. 


I 


iCultivaled  and  hoed  twice. 
Light  dressing  of  manure.    400  lbs.  fer-  .. 
tilizer  in   the   hill.     Cultivated   andi 


llO-lB  loads  manure  plowed  in,     Fer- 

tilizer  in  bill.    Cultivated  both  ways 

and  used  Prout  hoe. 
6  cords  manure  on  sod.    Cultivated  4. Came  from  W.  Ta. 


7     Loaoi.      Clayey 

subsoil. 
10   iLightloara.stony' 


i  loads  of  manure.    Cultivated  twice,!.. 
,     hoed  once. 

'Cultivated  3  times,  hoed  once.  I.. 


,,Googli 


Data,  bboabdikg  csbtain  Varieties  of  Cobn 


... 

N.meotVulBt7. 

"■"■ 

ill" 

DmUol 
euMhi«. 

PI 

2 

■a 

m 

1! 
J: 

4 

G4 

Seville'  Improred. 

Yellow  dent.* 

Stephen  Boft's Sons, New  ...  June 

a 

Sept 

20 

a  x3 

S5 

G6 

Leaming. 

TaUow  flint. 
Yellov  dent. 

Stephen  Hoyt'BSons,New 

Canaan. 
H.  E.  Savage,  E.  Berlin. 

...:May 

Y 

26 
28 

.. 

2a'3tx3i 
20  3ix8J 

BT 

R.  I.  Slate  Premiiun. 

RedSint. 

Geo.  Kane.  EockviUe. 

ij " 

24    " 

20,2    x3 

* 

S9 

60 

Top  Over  Field  Com. 
Holden  Cora. 

Windaor  Corn. 

Tellow  flint. 

C.  H.  UatthewB,  Bristol. 
E.  W.  Dpham,  Union- 
El.  H.  Knoi,  W.  SuBBeld. 

"20  June 

n.April 

28    " 
26'  " 

6 

iVsi"  T 

61 

Earjj  Red  Flint. 

Red  flint 

1 
Chaa.  C.  Sheldon,  W.  Suf-.  12.1far 
fleld. 

IJ.OcL 

3txH    — 

62    MiDnesota  Kiug. 

Yellon-  dent. 

Warren  A.  Doolittle,  Clio-      2    " 

10  Sept 

53    X3J      1 

White  dent. 
Tellow  dent. 

R.   R   Woodford,   Plain- 

Tille. 
R.  F.   Woodford,   Platn- 

viUe. 

: 

64  iGolden  Dent. 

SMay 

S 

: 
'1*  -'  ;" 

65 
66 

ChittendeD. 
Ssllzer's  Ensilage. 

Tallow  flint. 
Wliite  dent 

Russell    Church,    WoBt- 

brook. 
F.  B.  Boardman,  Weet- 

1    " 

UI-teSapt|31xH 
BOcL        SjltxSJt 

11  .Hickory  King. 

12  Elarly  Canada. 

13  :New  England  Cent. 


76  JR.  I.  Premium. 

76  90  Day  Canada. 

77  [Tyler. 

t 

78  12-Bowed  Canada. 


Yellow  flint   ■ 

Red  flint 
iWhite  dent" 
Yellow  flint 
!  White  dent 


sntry. 


10    ' 


E.  F.  BUke,  New  Britain.!  35    "         1< 
Samuel   A.   ChaUter,  Om     2    "        2( 

Saybrook.                       I 
Saduel  A.  Ohalker,  Old     I 

Saybrook.  1 

Samuel  A.  Chalker,   Old     3  Late  May  Sept    IS 

Saybrook.  | 

D.     H.     Van     Hooeoar,    14  May     II 

Hurlburt  St  I       ; 


I  Yellow  flint    A.   W.    Darrow,   Water-...:  "  26!  " 

IWhite  flint*  .H.  D.  Hale,  Glastonbuij.L..  June  1  Oct 

lYeUow  flint        "        "  "  "  ll  " 

IWhitedent    J.  R.  Campbell,  Walling-I  2e|May  15  Sept 


Yellow  flint*  iJobn  E.  Tiyon,  So.  Qlas-: 

I  tonbury. 

IRed  flint         In.  S.  Piatt,  Cheshire.        1. 


■\u^7     ■■ 


H-H 

4 

J1«3J 

3-a 

4   x4 

SJxSi 

3-ft 

3|xH 

*-i 

3    x3 

m 

7^ 

3tx3i 

3»xH 

*  Indentations  slight. 


f  Probably  in  drUla. 
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CiO  I Grayelly  loam.    ICultivated  4  timea,  boed  3  timea. 


.  Drained     mucki 
da;  loam. 

.  Light  loan. 
..  Sandy  loam. 
.  Sandy  loam. 


o  manvre.    Cultivated  both  ways  5  .. 

ttmea  and  boed.  , 

cords  roaoure.    Small  quaotit;  fer-.. 

tilizer  in  hill.     Cultivated  both  wajs 

4  times  and  hoed. 
25  loads  manure.     Plaster  and  aahea  in  . 

hUl.  I 

Hand  hoed.  ' . 

40  loads  niaaure,  400  lbs,  fertilizer. 
SS  ox-cart  loads  manure,  400  lbs.  fer-  .. 

tilizer  in  bill.    Cultivated  and  hoed 


BOO  lbs.  fertilizer  in  Boufcht   seed    for    Canada    Improved. 
I     Selected   red   ears  for  seed,   which 
gave  early  and  proUflo  com. 
I.     Cultivated  twice.     iSeed  came  from  Minnesota. 

I 


Gravelly  loam. 

13    Clayey  loam. 


Barrow  with  smooUiing  harrow  as  soon ' . 

as  it  came  up.     Cultivate  both  ways. 
i   corda  coarse   manure.    Handful   of  ., 

fertilizer  in  the  hill.    Cultivate  both 


60  ,     6      Ugbt,  sandy.      [20  cart  loads  stable  u: 


60      6-7    Heavy  loam.       .Stable  m 


Lale.    Very  large.    Oood  for  silage. 


8  oart  loads  manure.   400  lbs  fertilizer. 
..'SOO  lbs.  commercial  fertilizer. 


40  i :BeaT7loam. 


[ave  selected  seed  for  10  years  from 
twin  ears.  The  stalks  have  become 
amaller  but  twin  ears  have  increased 
without  decrease  in  their  size  or 
quality. 


Lai^r  and  aomewhat  later  thau  form- 


.A^ooglc 


Data  bboabding  cbbtaik  Vabibtibs  of  Cosk 


... 

NimeofYulatT. 

^. 

SaDderlNuDBand  Bnldenct. 

ML.. 

ii|  i 

""■■ililjfi 

ao 

Tolland  Co.  Premium. 

TeUow  flint 

N.  R.  Oreot,  Bockville. 

"•' 

30 

Sept 

10l3J<3J    ... 

SI    Improved  Canada. 

"        " 

... 

20 

'■ 

lOBJxH    ... 

N.  8.  Piatt,  Cheshire. 
Qeorge  P.  King,  Storra. 

100 
12 

83  Chspmui. 

May 

20 

Sept 

u  -SI  ... 

84  Ksri7  ChampfoQ  Im 

j    proved. 

85  !  Yellow  Cap. 

iJohn  Baboock,  So.  Wind- 

1     ham. 

Sherwood  Rsjmond,  Nor- 

!    wich. 

jN.  a  Gnnt^  Rockville. 

8 
13 

„ 

8 
2B 

A»i. 
S.pt. 

16  3   x3J     4 
113*1.31     4 

86  'Flesh  Colored. 

Red  flint 

•■ 

20 

■■ 

10  31X3J    .-.. 

91  ;  Improved  DultOD. 

Yellow  aint. 

John  Bishop,  Cheshire. 

13 

10 

lS3Jx3f     3 

88  Cross,  Red  Dent    »nd 

1    Beers' Tallow. 
8S   R.  I.  While  Cap. 

Bed  Bint 

White  flint 

N.  8.  Piatt  Cheshire. 
C.  -W.  Br^ga,  Lebanon. 

B 

" 

20 

20 

Oct. 

l!3txH    ... 

90  [Arijer-Wright  Corn. 

Yellow  flint*  Bdgar  D.  White,  Andover 

2B 

June 

8 

Sept 

30  3    x3i    3J 
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'=3        CtaUHlCTDfSoll.  I 


68    SaDd7  loam. 


Culiirated  and  .. 
CuUivated  and  .. 


10  ',    &i     Dark  loam. 


.  Sandj  loam. 

Sand;. 
.  Heavy  loam, 

Claj  loam. 


hand-boed  it 

30  cart  loada  t 

haud-hoed  U 

.  Stable  manure. 

!30  cords  manui 


anure.     Cultivated  end  .. 

Fertilinr  in  bill 
I.     Cultivated  and  hoed  ., 

.    200    lbs.    fertilizer.!.. 


Cultivated  H  times,  hoed  once. 


i20  cart  loads  manure,  200  lbs.  fertilizer.' . 
'    Cultivated  3  times,  hoed  twice.  I 

|20  cart  loads  manure.     Cultivated  and L, 
I     hoed  twice.  | 


Digitized  By  Google 


Data  rsoabding  cbbtaih  Vabietibs  of  Corn 


5 

2  ■ 

i 

e^ 

AlullirtU 

u 

ti 

l| 

1 

k 

1 

No. 

f. 

li 

V 

it 

h 

i 

it 

i 

!   1 

£ 

1 

1:6.6 

11-16    10.46 

I.IU 

10.00        I 

53 

73.30 

1.33 

2 

iii 

29 

4.9 

172 

8     1     9.73 

1.46 

13.06        1 

00 

69.43 

6.33 

3 

32S 

46 

1.9 

272 

12-161     9.10 

1.30 

9.31        1 

60 

74.50 

1.19 

i 

110 

16 

6.7 

136 

8 

9.13 

1.16 

1106         1 

30 

73.B3 

1.93 

9 

139 

36 

6.G 

164 

16-18 

10.49 

1.38 

10.13  ,      1 

79 

71.91 

4.30 

6' 

13L 

22 

6.8 

161 

8 

9.57 

1.10 

10.36  '      1 

36 

72.36 

5.38 

6» 

127 

20 

6.3 

117 

8 

8.76 

1.66 

11.26     : 

IB 

72.03 

B.26 

1 

IS9 

26 

7.1 

316 

8     ■     9.68 

1.61 

11.19        1 

00 

72.  II 

4.61 

8 

208 

36 

6.8 

343 

8        10.08 

1.39 

10.00 

88 

73.09 

4.66 

9 

99 

16 

6.1 

114 

8        12.60 

1.41 

9.12 

92 

71.18 

4.77 

10 

119 

32 

6.1 

111 

8     1   12.12 

1.22 

10.60 

91 

69,60 

S.63 

II 

162 

31 

6.3 

193 

8     I   11.76 

1.39 

9.81 

90 

70.99 

6.09 

\t 

201 

60 

4.0 

262 

8     1    12.92 

1.33 

10.87         1 

IB 

69.07 

4.66 

13 

ue 

28 

6.2 

176 

8 

12.86 

1.16 

10.63 

86 

69.78 

1.76 

U 

24T 

SO 

12.62 

1. 16 

8.81         1 

33 

71.07 

16 

2S4 

47 

6'.6 

300 

12-11 

14.68 

1.79 

10,06   ■■     1 

06 

68.26 

4.16 

16 

190 

10 

4.8 

230 

8 

13.98 

1.66 

10.41        1 

11 

68.68 

6.11 

IT 

187 

36 

6.1 

322 

12-14'     9.7J 

1.39 

9.31         1 

49 

13.40 

4.61 

18 

147 

34 

4.3 

186 

8        10.80 

1.30 

10,93 

96 

70,90 

S.I2 

19 

151 

27 

6.6 

178 

8     :   13.36 

I.U 

9.81 

95 

69.61 

4.84 

20 

I3fi 

24 

6.6 

IG9 

8 

13.65 

1.46 

9.06  , 

84 

71.69 

4.60 

21 

176 

42 

1.3 

317 

8-12 

11.86 

1.64 

13.17         1 

52 

6B,6B 

7.77 

22 

237 

42 

6.6 

279 

14-J8 

13.30 

1.09 

10.12        1 

27 

69.86 

4.36 

23 

197 

43 

1.6 

311 

8 

11.98 

1.47 

13.36         1 

08 

68.33 

4.78 

24 

296 

63 

1.6 

360 

8 

14.21 

1.38 

11.34       1 

IB 

67.12 

4.60 

36 

301 

30 

6.7 

231 

8 

12.28 

1.10 

10.80 

80 

69.68 

B.04 

26 

308 

46 

1.6 

266 

8-10 

11.33 

1.24 

9.78   ,      1 

03 

73,43 

4.33 

27 

2St 

66 

4.8 

SOB 

12-16 

11.77 

11.63   !      1 

37 

69.43 

4,32 

28 

317 

41 

G.0 

261 

12 

U.IS 

10  99   1      1 

68 

70  69 

3.S9 

39 

313 

70 

4.6 

383 

16-22 

13.40 

l!l2 

10.75  ,      1 

81 

68.39 

4.60 

30 

W8 

36 

4.1 

194 

9.97   [ 

99 

71.73 

4.77 

31 

232 

61 

3.8 

293 

11.36 

1.08 

9.12  1 

98 

69.62 

4.54 

32 

IT2 

33 

5.1 

204 

13-16 

12.63 

1.00 

8.91  '■     1 

2B 

72.12 

4.06 

33 

203 

62 

3.9 

2G1 

12.06 

1.41 

9.48        1 

38 

71.17 

4.51 

31 

172 

38 

4.6 

210 

8 

11.68 

UO 

10.17  1     I 

21 

70  88 

1.96 

36 

166 

32 

7.0 

177 

8 

11.61 

1.26 

10.26 

98 

71.B1 

1,43 

36 

164 

21 

7.8 

186 

8 

11.89 

1.21 

10.12 

7B 

71.33 

1.67 

3T 

157 

31 

4.6 

ISl 

8 

11.16 

.91 

9.01        1 

39 

73.1B 

1.35 

38 

169 

39 

1.3 

208 

8-10 

11.90 

1.36 

n.53        1 

33 

69.26 

1.62 

39 

198 

3T 

6.3 

233 

8-9 

13.39 

1,35 

11.19       1 

28 

69,34 

1.25 

40 

184 

36 

5.3 

219 

U 

12.80 

1.12 

10.07        1 

70.38 

4.22 

41 

316 

13 

6.0 

268 

8 

13  97 

1.33 

11.49  i     1 

31 

69.11 

3.79 

43 

168 

31 

6.1 

189 

8-10 

13.24 

1.28 

1026  !      1 

14 

69.39 

4.69 

43 

121 

16 

8.0 

136 

8 

12.63 

1.18 

13.71         I 

09 

67.63 

4.87 

166 

33 

6.1 

197 

12 

12.76 

1.10 

7.B8 

91 

73.96 

4.69 

4S 

161 

27 

6.6 

178 

8 

12.61 

1.32 

10.9S   '      1 

IB 

69.S7 

1.60 
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Data  kboabding  certain  YAStSTtEs  of  Cobn 
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10-14 

14.08 

170 

9.63 

1.10 

69.62 

43 

8 

12.46 

1.10 

10.84 

.86 

69.70 

5' 

14-1  a 

1.20 

9.S7 

1.21 

72.38 

12-M 

14.23 

1.3S 

10.80 

1. 10 

67.84 

4. 

8     , 

15.39 

I.2B 

9.37 

.92 

68.42 

12-20 

13.69 

1.19 

9.09 

1.66 

70.25 

4 

8 

12.70 

1.27 

9.63 

1.63 

69.70 

5 

12.37 

11.64 

.86 

68.58 

5 

8 
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1.26 

10.45 
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69.69 

4 

13.67 

1.23 
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1.09 

68.93 

4: 

8 

i.n 

11.29 

.98 

67.80 

4 

9-10 

12.33 

1.39 

10.99 

TO.  16 

3 

14-30 

11  S8 

1.13 

9  73 

1.37 

72.09 
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12.63 

1.40 

8.84 

1.30 

73.08 
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1.S8       10.01 


8 

16.66 

H 

14.66 

H 

13.52 

12 

12.12 

0-12 

12.50 

N 

12.42 

1? 

12.16 

12 

12.43 

K-1II 

12.91 

H 

13.57 

12.18 

8 

12.60 

H 

12.69 

'  10^26  I 


T3.83 

70.67 
72.78 
71.54  , 
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,   70.12 

,  70.60 
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19 
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21 
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4.38 

1.36 

12.39  , 
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10.66 
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Maize  Comparison  of  Yield,  grown  with  various  Manures 296 

''     Knrichment  and  Imporerisbment  of  Soil  by  6  years  Manuring  tiaA 

Cropping  with 29* 

"    Obaervations  on  growth  of 296 

Maize  on  Riperlment  Plots.     Average  Composition  of  Dry  Matter  of,  for 

last  four  yeara 29J 

"  Composition  of  Field-Cured  Crops  of 291 

■'  Drj  Hatter  of  the  Crops  of 3SS 
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UaUeoa  ExpwimeDt  Plots,    Oroaa  Yield  o( 281 

"  Yield  of  D17  Uatter  and  Shelled  Corn  for 

6  years 29B 

"  Yield  ol  Each  Food  IngredJeDt  of 289,  390 

UalMpMd 339,248 

liaise,  EerneL    Tables  of  Analyses  of  Varietien  grown  in  Conn 301-313 

Maize  Meal S3  9,  248 

"         By  produdaof 339,  248 

MoDDreSalt 23 

Mapea  Formula  A  PeruTian  Ouaoo  Co.    Complete  Manure  "A"  Brand  ...  33.  37 
"  "  Complete  Hanore  (or  Qeneral  Use  32,  37 

"  "  Complete  Uanure  for  Light  Soila  46,  49 

"  "  Com  Manure 46, 49 

"  "  Pine  DiasolTed  Bone 32,  37 

"  "  Fruit  and  Vine  Manure  44.49 

"  "  OrasB    and    Qrain    Spring    1^)p- 

Dreaaii« 44,  49 

"  "  Potato  Manure 46, 60 

"  "  Seeding  Down  Uanure 44,  49 

"  "  Tobacco     Manure,     Wrapper 

Brand 44,49,52 

"  "  Tobacco  Starter 44,49 

Maple,  Diseaaeaof 272 

Manitmia  ooftrofauca 265 

Medicago  tativa 260 

Itelampaora  poptilina 277 

Metaneonium  fuligmetim 270 

Melon,  Dlaeaaeeot 373 

Mieroeoccvg  amylovorus 260,  276,  279 

MignoDBtte,  Diseaaes  of 273 

"Mildew"of  Grape,  Treatment  of 97 

"        o(  Grape-Vinea 17 

"         of  Lima  Beans ...         77 

Mllea  Fertilizer  and  Oil  Co.    G.  W.  Miles  Brand  Fish  Guano 8 

Miller,  G.  W,    Flour  of  Bone  Phosphate 30,  41,43 

"  PureGrouod  Bone 26,  « 

Mill-Feeds,  Valuation  of 245 

Miner  of  Quiuoe-Leaf 80 

Moniliafrvctigena ... 9G 

Monilochatti  i^fuacaji* 281 

"Mould"  of  Cherry,  Treatment  of 95 

"        of  Plum,  Treatment  of 96 

"        of  Potato,  Treatment  of 101 

"        of  Tomato,  Treatment  of 103 

Muck 63 

Muriate  of  Potash 23,  24 

Mycolc^st,  Keport  of 73 

MyoBiD,  Vegetable 180 
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NoBturtluiii,  DiHeaBM  of ,       273 

Natiooal  FerUiizer  Co.     Chittenden's  Ammoniated  Bone  Phosphate 33,  3T 

Complete  Fertilizer 48,  61 

•'  "  "  for  Tobacco 63,  U 

"  "  Pish  and  Potaah 36,  39 

"  Double  Sulphate  Potagb  «ud  Hagnesia 33 

"  Rnsaell  Coe's  PhoBphate 38,39 

ffeHria  Ipomaa 169,  2S2 

Nitrate  of  Soda ■-.         16 

"  as  Top-DresBiDg  for  Tobacco 126 

"  Review  of  Market  in 65 

Nitrates.     Delenninalion  of  by  Modification  of  the  KJeldahl  Method  ....       ni 

Sitric  Acid.     Explanations  concerning 11 

Nitrogen,  Ammonio,  Review  of  Market  in GS 

"       free.    EjtplanationB  concerning II 

"        Nitric,  Review  of  Market  in 6G 

"       »(  Interior  AmmoniateB,  Solobilitr  of,  In  Pepdn  Solution I!3 

"        ort^nic     Biplanationa  concerning  .. II 

"        Organic  of  Mixed  Fertilizers,  Solnbility  in  Pepsin  Solutioo 2S2 

"        Organic  of  Mlied  Fertilizer!!,  Solubility  of,  Ooder  PutrefactiTe 

Decay __. 225 

"        Organic,  Methods  to  Determine  the  Availabitily  of 218 

"        Organic,  Review  of  Market  in 66 

'■       Organic,  Solubility  of,  Id  Putrefactive  Decay 233 

"        Quantity  of  in  Soils  differently  Manured 296 

Notice  as  to  Bulletins  and  Reports ir 

Noazles  for  Spraying 106 

Nubn,  Frederick.     Self- ReoDrameuding  Fertilizer 30 

Nutriotone,  Analysis  of.- 244,  250 

Oat  Feeds,  Analysesot 241,  260 

Oats,  Analyses  of 241,  250 

"     Diseases  of 213 

OfScera  of  the  Station iii 

Oidiam  Balmmii 284 

■'  frucllgentitu 266,  2T6,  277 

Olds  t  Whipple.    Red  Seal  Castor  Pomace 21 

Olea  Eur(^xra - 213 

Olive.  Diseases  of 373 

OnioL,  DiBcaaeaof 273 

Onions,  Trestment  of  ''Smut"  of 99 

Oospora  sttbifn 102,262.278 

Orange,  Di  sea  ass  of 274 

Orchid,  DiBeases  of 274 

Orvhidof-ece 274 

Organic  Nitrogen,  Solubility  of,  Compared  witli  y^etaUon-Cnlturos 22S 

Otrmium  auriromvm 260,  267 

Pea,  Diaeasesof 215 

'■    Meal,  Analysea  of 343,  260 

Peach,  DiBeaaes  of - 376 
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FMcb,  "joIIowb" 93 

Pe«heg,  WbbW 60 

Pear,  DiseBasB  of 276 

"    SprajiDgfor  "Sc«b"of : , 72 

"    Tr«fttinent  o(  "  Lori-apot "  of 89 

"    Treatment  of  "Softb"of 90 

PwtMoBS et 

Peck  Brothera,     Pure  Oremd  Bone 28,  27 

Pelargoniam 269 

Penieillium 282 

Peppers,  DiseaseH  of 276 

Pepsin  DigeBtioD,  DeBoriptioa  of  Me^od 219 

Pepsin  Digestion  of  FertiKzerB 218 

Percentage  Difference,  BzplaDatioo  of 40 

FtTonotpora  efftum 281 

"         para$ilira.. 363,  279,  283 

ScAfeidentona 274 

"         iparsa 2T9 

"          Viola 281 

Peraimmon,  DiseaHes  of.- 276 

Pbaaelin  of  Eidne;  Bean,  Compoaition  of 200 

"                   PreparaHon  of 199 

PhaaeoliQ  of  Kidney  Bean,  Compoeition  of 1S8 

"                   Preparation  of 188 

ttuueolua  Viilgarif 186,  261 

Photaa,  ap 268 

BataUe _ 283 

"        Cydonur 279 

"       Solani 269 

"       uricola 96 

Phragmidium  ipeciocum .,  280 

Phragmidium  rfibcorticiam 86,280 

Pboephstic  Uateiials,  Eteview  of  Uartcet  in 67 

Phosphoric  Add,  insoluble.     Explanations  concerning 12 

"               Bererled.     EipianetionB  concerning 12 

"               aoiuble.     EiplanatioDS  concerning 11 

PhoaphoTUB.     Eipianationa  concemiofc 11 

nyllaehora  pomigetta 260 

PhvUottieta  sp. 2S2,  366.  284 

■'          acrricola 272 

"          Althaina 2T1 

Ap(i 26* 

"          bataticota 282 

"          Catalpa 264 

"           Chenopodii 281 

'■          hortorum , 268 

"          Bydrangea 272 

"          Labruica 96 

Viota ...* !8« 
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Pace 

PhjIalbumcMe  o(  Wheat 183 

nytophthora  infettam 73,  100,  103,  378,  283 

"  HmkoU 77,  362 

Pink  (Sweet  WiUiam)  DiseaBes  of , 377 

Pima  communis 276 

"     Cydonia 278 

"     matus , 260 

Pititm  sativum 275 

Platmadiophora  Brasaico 263,  279,  283 

Plagmopam  Cubmsig 267,  272,  381 

Tilirola  _ 77,  97,  370 

Halanus  ._ 383 

FleiHfpora  TropltoU 273 

Flovnightia  morbosa 9*,  3S6,  377 

Plum,  DiMasea  of 377 

•'    Treatment  of  "Black  Knot  "of M 

"    Treatment  of  "MouW"  of .. »5 

Plumb  A  Win  ton.     Ground  Bone 26,  !7 

Podonphcei-a  oj^/aeatitha ,. 260,  366,  377 

Pole-sweat  of  Tobacco,  Cauae  of 84 

Poplar,  DiaeaseBot , 277 

iV"'«» - *" 

Potaah  aud  Uag^iesia,  Double  Sulphate  of 33 

Potaah.     Kiplanationa  concerning 12 

'■        High-Qrade  Sulphate  of 22 

Muriate  of 23,  24 

Review  of  Market  in 67 

"         Review  of  Market  in 67 

Potasalum,     EiplanaUons  ooucernlng 12 

Potato,  Diaeasea  of 378 

"     "Moulii,"  Treatment  of 101 

'■      Rot,  Applying  Bordeaui  Mizture  for 73 

"      "  Scab,"  Treatment  of 102 

Treatment  ot  "  Bot"  of 100 

Polatooa,  Apparatus  for  Spraying 71 

Preston  Fertilizer  Co.     Ammoniated  Bone  Superphoaphate 33.  37 

Ground  Bone  .  30 

■'  Onion  Pertilizar SS,  &i 

"  Potato  Pertilizar 63,64 

Privet.  DiBsaaeaof 378 

Proleidain  Cotton  Seed,  Amounts  ot  Different 217 

Proteida  \a  the  Sidney  Bean,  Amount  of 208 

Proteideof  Cotton  Seed ^ 211 

Proteida  of  tbe  Kidney  Bean 186 

Proteida  of  the  Wheat  Kernel 176 

Protelna.     Aualysesof 143,  260 

Pninus.... 377 

'■      (^Amygdalua)  communtK,  L.   . 360 
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Primnt  Ceragut 3M 

"      Ptraiea 375 

Plendopexiza  Medicaginit • ^60 

Pueeinia  Aretiaria i" 

"       bullata - 266 

"        coronata 213,  286 

•■       ffrommw 261,  273,280,386 


"        MaudU 266 

"        Peefciana   363 

"        fVunt   286,376.277 

"        Rubigo-vrra 261.  373,  280,  286 

Pumps  for  Spraying 106 

Pj/thium  DeBaryanum - 267,  268,  274 

Quinoe  Dieeasea 78,  278 

Quiace-Leat  Uiner 80 

Quinces,  "Scab "of 79 

Treatment  of  "Black-Rot"  of 91 

TreatmBnt  of  "Leat-spot"  ot 91 

QuiDDipiac  Co.     Ammoniated  DieEolred  Bone 34,  38 

Bone  Meal 26.27,38 

"  Corn  Uanure 48,51 

"  Dry  QroundFiBh   39 

"  Flab  and  PotASh,  Crossed  FisbcB  Brand 36,3S 

Fiahand  Potasb,  Plain  Brand 34,38 

■'  Havaoa  Tobacco  Fertilizer 46,  60 

"  High  Grade  Sulphate  of  Potaah 23 

"  Market  Garden  Manure 52 

'■  Muriate  of  Potash 23 

"  PhuepbaCe 36,38 

■'  Pine  laland  Phosphate 36,39 

"  Potato  Manure... 48,51 

"  Sulphale  of  Ammonia 17 

Taokage _        29 

Hadish,  Diseases  of 27  9 

Raapberr;,  DiseaBes  of 379 

'■  Treatment  of  "  Anthracnoao  "  of 98 

Ramnlaria  areola 267 

"  ArmoraeiiE 272 

"  mfomaculana 263 

AopAanua  laUmt 379 

Read  Fertilizer  Co.     Pisb  and  Polaeh 36,39 

"  Ground  Bone 36,31 

"  High  Grade  Farmer'a  Friend 34,38 

"  Read's  Standard 36,39 

"  T^^teble  and  Vine  Fertiliier 36,39 

Red  Seal  Caslor  Oil  Co.     Caawr  Pomace 21 

Reese,  J.  8.  A  Co.    Pilgrim  FertUizer 36,39 

"  Reese's  New  England  FaTorite 33,37 
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Beese,  J.  S.  *  Co.    R«Be'a  Potato  SpecMl 47,50 

Eeteda  odorata 373 

Report  of  the  Board  of  Control t .,     liii 

"  Director 1 

'■  Mjcolofflst 72 

"  Trsasuror x\ 

Reports,  Sotico  r^ardiDg It 

Ekixoctania  Beta 161 

BhizopuM  nigrieann 28! 

Ribea  Groi»v,laTia eS9 

RceatfUa  pirata 161 

Rogers  i,  Hubbard  Co.     Faircbild'B  Formula  for  Com  and  General  Crops.         53 

"  Grass  and  Graiu  Fertilizer 44,  49 

"  Pur«  Ground  Ran  Knuckle  Bone  Meal 36,27 

■'  Soluble  Potato  Manure 44,49 

Strictly  Pui«  Fine  Bone 36,27 

Rogers  M'fg  Co.    Pure  Ground  Bone 36,27 

Rota 279 

Rose,  Diaeaaee  of 379 

Roses,  Fungi  Attacking ,,         86 

"Rot"  of  Potato,  Treatment ot lOO 

flufrus 379 

Rubuf  vaUtatis 362 

Bje.  Analyses  of 341,360 

'■     Dieeasesof 380 

'■      Hay  from 238,348 

Salsify,  Diseasea  of , 280 

Saltpeter  Waate 63 

Sanderson,  I_     Blood,  Bone  and  Meat 29 

DiseoWed  Bone  Black 23 

Formula  A 33,  37,  41,43 

■'  High  Grade  Sulphate  of  Poiaah 23,  24 

'  Mixed  Formula  tor  Top-Dressing 63,  64 

Nitrate  of  Soda 17 

"  Sulphate  of  Ammonia... 17 

"Scab  "of  Apple,  Treatment  of 88 

"Scab  "  ot  Apple  and  Pear,  Spraying  for 73 

'■Scab"ot  Pear,  Treatment  of 90 

"Soab"  of  Potato,  Treatment  of 102 

"Scab"  of  Quincea 79 

ScUrotinia  Libertiana 84,368 

"  TrifoUum 366 

Seolecotrichum  gratninia !S1 

SeeaiecereaU 380 

Separator  Cream,  Churning  of.  in  Comparison  wilb  Churning  of  Cooley 

Cream 147 

"  Peri^ntof  Fat  in 166, 168 

Separator  Skim-milk,  per  cent  ot  Pat  in 165,  168 

Separator  System,  Efficiency  of,  Compared  with  Cooley  System ■  16J 
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INDEX.  829 

Pwe. 

Separator  Sfstem,  of  Raialng  Oraun 145 

Sfploria  sp 366 

"        Armoraolm 27! 

"        ctmgtmilU 3" 

Dittnm 364 

•'        Petmaelini , 364 

ROis 268,268 

Rubi 263,279 

Shoemaker  M.  L.  A  Co.    Swift  Sun  Booe  Ueal 36,37 

"  "        Superphosphate 32,37 

Silver  Live  Slock  Powder 245 

"Smut  "of  OnioDS,  Treatmeot  of —        99 

Soil  Anal jsis.    Nolo  regarding  ,. 299 

SoiL    Enrichment  and  ImpOTeriBhment  of  hj  6  Tears'  Uanuring  and 

Cropping  with  corn 294 

SoUe  Differently  Feritlized,  Quentitj  of  Nltn^n  in 298 

Solanvm  Melongaia 368 

tuberosum 278 

Soluble  Fsci&o  Outno  Co.    Padfic  Guano 36,39 

"  Potato  Manure 48,51 

Soi^hum,  Diseasea  of 280 

SorffliHtn  ruigart 28" 

Space  of  Cream,  Ueaaing  of 145 

Special  Cow  Feed,  Analjsea  of 243,250 

Special  Made  Mill  Feed _ 244 

Special  Manures 43 

-'  Cost,  Valuation,  and  percentage  difference 53 

"  Guarantees  of 62 

Sphacrloma  aoipcfinum 98,  370 

SphartOa  Bp. 2K4 

Sphm^lla  Fragarim 98,281,283 

"         gomgpina ,.       367 

■'         Orotaularias 369 

^Aarropait  Malaram , 78,91,360 

SphamOieea  Gutagnei 383 

'■         ntors-UMB 368.  268 

"         pannoaa 376,  380 

Spinach,  Diseases  of 381 

Spinaria  oltracea 281 

Spraying  Apparatus  for  Potatoes 74 

Calendar 108 

Squash,  Diseases  of 281 

Standard  FertlUzer  Co 9 

"  Stem-rot "  of  Tobacco,  Notes  on.  Cause  of 84 

Slrawberrj.  Diseasea  of , 381 

Treatment  of  "Lsaf-b1ight"of 99 

Striffula  complanata 374 

Sweet  Potato,  Diseases  of 382 

Sulphate  of  A 
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Sniphateof  Potash,  High  Grade 21 

SuperphosphateB.  Cost  and  ValuaUon ID 

"                  Nitrogenous 31 

Sycamore,  Diseaeee  of Hi 

Syachytrium  Vmeiaii 261 

Tankage 28 

Taphrina  Pruni 277 

Thrttphora  ptdicetlata 275 

Thitlavia  basicola 284 

Ttlletia  falawi 385 

"       Tntiei 28S 

Tobacco  AaalyBOB  of  Fertilizera  need  in  Bxperiment  of  1893 130 

Barn  S3 

Comparative  Fire-lioldiDg  Capadty 124,  UO 

ComparisoD  of  Crops  before  and  after  FermentBttOD 123 

Cotton  Seed  Meal,  versua  Castor  Pomace  as  a  FerUliEer 125 

DiscuseioD  of  Qualitj  of  Experimental  Cropa _ 122 

DiscussioD  of  Results  of  Eiperimeota  of  1893 142 

Effect  of  NitraU  of  Soda  as  Top-Dressing 126 

Meets  of  Potash  from  Various  Sources  on  Quality  of 121 

Eiperiments  io  growing  with  different  PertilizerB 112 

EiperimentB  with  Different  Fertilizers,  IS93 123 

Notes  During  the  Growing  Season  of  1SE>3 135 

SolBBot  Temperature  and  Raicfall  in  1893 137 

Notes  on  Cause  of  Pole-sweat  of  ,- 84 

Percent,  of  Different  Grades  for  1893  ,., 140 

Plan  of  Fertilizer  Eiperiment 128 

Prevention  of  "  Pole^Bweat "  of 82 

Quality  of  Experimental  Crop  of  1803 113 

Report  of  Judges  on  Quality  of Ui 

Shrinkage  of,  during  Fermentation , 112 

Weights  of  Experimental  Crops,  1893.... .  139 

Tomato,  Diseases  of 283 

■'       Treatment  of  "Mould"  of 10! 

Trade  Values  of  Fertilizers  for  18B3 13 

TYagopogon  porrifolijii 280 

Treatment  of  Common  Fungus  Diseases 88 

IVificum  milgart 186 

Tropaolum  Majris 273 

Turnip,  Diseases  of 283 

f/ncinufa  spiralis . 270 

Undo  Fid 169 

Urocyatia  Cepuke 99,274 

'■         occulta 280 

f'romyees  appendicutatve 281 

"         caryophyltiiau 364 

"         Trifolii 166 

IMilago  Avetut 173 

Hord^ 261 
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mtOago  ataydia 3S6 

"        niida - , , -  281 

"       Beiliana 3S0 

"        Sorghi !80 

TriHci 38S 

TVkltiatioD,  How  obhdned - 14 

of  Bone  in  1893 36 

"         of  PertJUzere,  Heanlng  of  .- 13 

"         of  Home-UUed  FertilizeTH 66 

"         of  Uixed  Fertilizera - 14 

"        of  NiCrogeDous  Soperphospbstee  la  1893 41 

"         of  Special  Fertilizers  in  1893 B3 

T»luationof  Mill  F'eed 34S 

WiJker,  StratmanD  A  Oo.    BHnner  Fertilizer 41,42 

Four  Fold  Fertiliser 41,42 

"                         Potalo  Special S3,  S4 

Tobacco  ^Mdal. 63.64 

Waiennelon,  Diieasee  of , 284 

VbeatBran 2*0,  248 

"       DiBsasea  of 286 

"       Peoda 240,348 

■'      Bay  from 238,  348 

"      EemeL  Proteids  of 116 

Wilcox,  Leander.     Ammonlated  Bone  Phosphate  No.  1 83,37 

"                        "                           "            No.  3 33,31 

"              High  Grade  Fish  aod  Potash 36,39 

"              Potato,  Ooioo  and  Tobacco  Manure *5,  50 

WUlrtnaon*Co 9 

Wniiams  t  Clark  Fertilizer  Oo.     Americui  AmmODiated  Bone  Superpboa- 

phate 34,38 

m  Brand  Potato  Phoeplute 41,  61 

"          Para  Bone  Ueal 36,37 

18  Oom  Phosphate 48,61  ■ 

"                                   "       High  arade  Special 46,60 

ZeaMaya 286 

Zwodeamus  aWdtis 384 
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CORRECTIONS. 


Tbe  lodex  to  Ibe  Report  of  tbia  Station  for  1893  is  detective  under  the  letter 
T,  p.  391. 
Following  is  tbe  corrected  lodes  for  tliat  letler:— 

Vocctniuift  Oarj/cooCT** 287 

TttluBtioD,  Explanations  concerning 11 

"         of  Bone  in  1893    U 

■'         of  Fertilizers,  Low  obtained .,,  14 

"                             meaoing  of 12 

"        of  Home-miied  Fertilizers G6 

"         of  Mixed  PertilizerB U 

"         of  Nitrogenous  SuperpbosphaleH  in  1B93 il 

"        of  Special  Fertilizers  In  1893 S! 

of  Mill  Feeds 2i5 

"          Uses  of 1ft 

Vegetation  Experiments,  Description  of  Method. 230 

with  Fertilizers 33S 

Terbena,  Diseases  of 3U 

Vermicularia  ei'rcfna)M ., 313 

•u^JRlTurata 263 

Viola,  odomta 381 

Violet,  Diseases  of _ 3S4 

Vitis 370 

The  following  corrections  are  to  be  made  in  tbe  Report  of  18M. 

Page  0.  At  the  beginning  of  the  Uat  of  manufactnren  who  have 
complied  with  the  fertilizer  law,  insert :  O.  B.  Alderman,  Suffield, 
Special  Potato  Fertilizer. 

Page  45.  Eighth  line  from  the  bottom,  erase  the  words:  "as 
muriate."  The  sample  UU  of  Shoemaker's  Swift-Sute  Superphos- 
phate, as  showii  hy  the  analysis  on  page  8B,-%ontains  U.88  per  cent,  of 
potash  calculated  as  sulphate  and  .59  per  cent,  calculated  as  muriate. 
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NOTICB   A8  TO   BULLBTINS. 

The  Bulletins  of  this  Station  are  mailed  free  to  citizODH  of 
Connecticut  who  apply  for  them,  and  to  others,  as  far  as  the 
limited  editions  permit. 

Applications  should  be  i;eaewed  annually  before  January  Ist. 

The  matter  of  all  the  Bulletins  of  this  Station,  in  so  far  as  it 
ie  new  or  of  permanent  value,  will  be  made  part  of  the  Annual 
Report  of  the  Director. 

Bulletins  earlier  than  No.  11  and  ^os.  83,  93, 100,  101,  102, 106, 
109,  111  and  118,  are  exhausted  and  cannot  be  supplied. 


Notice  as  to  StrppLr  op  Station  Reports. 

The  Station  has  no  supply  of  its  Annual  Reports  for  the  years 
1877,  1B78,  1876,  1880,  1881,  1882,  1883,  1887,  1891,  and  1893. 

The  Annual  Report  of  this  Station,  printed  at  State  expense,  is 
by  law  limited  to  an  edition  of  12,000  copies,  of  which  S,000 
copies  are  bound  with  the  Annual  Report  of  the  Connecticut 
State  Board  of  Agriculture,  and  distributed  by  the  Secretary  of 
the  Board,  T.  S.  Gold,  West  Cornwall,  Conn. 

After  exchanging  with  other  Experiment  Stations  and  Agricul- 
tural Journals,  the  Reports  remaining  at  the  disposal  of  the  Sta- 
tion will  be  sent  to  Citizens  of  Connecticut  who  shall  seasonably 
apply  for  thero,  and  to  others  as  long  as  the  supply  lasts. 
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Announcement. 


Thb  CoMNBcnctrr  Aqricdltusal  Experiment  Station  waa  eatab- 
lished  in  aocordance  with  an  Act  of  the  General  Assembly  approved 
March  21,  1877,  "  for  the  purpKiae  of  promoting  Agriculture  bj  scientific 
investigation  and  experiment." 

The  Station  is  prepared  to  analyze  and  teat  fertilizera,  oattle-food, 
seeds,  milk,  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds,  moulds,  blighta,  mildews,  useful  or  injurious  insects, 
etc.,  and  to  give  infoimatiOD  on  various  subjects  of  Agricultural 
Science,  for  the  use  and  advantage  of  the  citizens  of  Connecticut. 

The  Station  does  not  undertake  eanitarj  analyses  of  water. 

The  Statiou  makes  analyaes  of  Fertilizers,  Seed-Tests,  etc,,  for  the 
citizens  of  (Connecticut,  without  charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publish. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  the  Station  "  Instructions  for  Sampling." 

8.  That  the  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "  Forma  for  Description." 

The  officers  of  the  Station  will  take  pains  to  obtain  for  analysis 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organized  codperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  intereats.  Granges,  Farmers'  Clubs,  and  like  Asao- 
ciationa  can  efficiently  work  with  the  Station  for  this  purpose,  by 
sending  in  duly  authenticated  samples  early  during  each  season  of 
trade. 

All  other  work  proper  to  the  Experiment  Station  that  can  be  used 
for  the  public  benefit  will  be  done  without  charge.  Work  for  the  pri- 
vate use  of  individuals  is  charged  for  at  moderate  rates.  The  Station 
undertakes  no  work,  the  results  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  public  good. 

Results  of  analysis  or  investigation  that  are  of  immediate  general 
interest  are  published  in  Bulletins,  copies  of  which  are  sent  to  each 
Post  Office  in  this  State,  and  to  every  citizen  of  the  State  who  applies 
for  them.  The  results  of  all  the  work  of  the  Station  are  summed  up  in 
the  Annual  Beports  made  to  the  Governor. 
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It  is  the  wuh  of  the  Board  of  Control  to  make  the  Station  aa  widely 
useful  as  its  resources  will  admit.  Everj  Connecticut  citizen  who  is 
ooocemed  in  ^ricultare,  whether  farmer,  manufacturer,  or  dealer,  has 
the  right  to  apply  to  the  Station  for  any  aaaiBtance  that  comes  within 
its  province  to  render,  and  the  Station  will  respond  to  all  applications 
as  far  as  lies  in  its  power. 

P^  InstructionB  and  Forms  for  taking  samples,  and  Terms  for  test- 
ing Fertilizers,  Seeds,  etc.,  for  private  parties,  sent  on  application. 

tF  Parcels  I^  Express,  to  receive  attention  should  be  prepaid. 

ly*  Letters  sent  to  individual  officers  are  liable  to  remain  unanswered 
in  case  the  officer  addressed  is  absent.  AU  communications  therefore 
should  be  directed  simply  to  the 

AGRICULTURAL  EXPERIMENT  STATION, 

NEW  HAVEN,  CONN. 

9*  Station  Orounds,  Laboratories  and  Office  are  on  Suburban  st., 
between  Whitney  avenue  and  Prospect  st.,  It  miles  north  of  City  Hall. 
Saburb&n  st.  may  be  reached  by  Whitney  ave.  electric  cars,  which 
leave  the  comer  of  Chapel  and  Church  sts.  four  times  hourly,  vis :  on 
the  striking  of  the  clock  and  at  intervals  of  fifteen  minut«e  thereafter, 

tW  The  Station  has  Telephone  connection  and  may  be  spoken  from 
the  Central  Telephone  Office,  118  Court  at.,  or  from  Peck  &  Bishop's 
Office  in  Union  R.  R.  Depot. 

f^  The  Grass  Garden,  in  charge  of  Hr.  James  B.  Olcott,  is  near 
South  Manchester  an4  may  be  reached  by  A.  Gardner's  regular  Passen- 
ger Express  starting  at  9  A.  M.  and  I  P.  N,  from  Cheney's  Store,  So. 
Manchester,  or  starting  at  10  A.  M.  and  4  P.  M.  from  Bumside,  where 
connection  is  made  by  electric  car  with  Hartford. 
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Report  of  the  Treasurer. 


Wu.  H.  Bbbweb,  in  account  with  the  CoNNEcnctTT  Agbicul- 
tdbai,  expbbihbnt  station  fob  thb  fiscal  tbab  bndina 
Sbptehbeb  SOth,  1894. 

Kbobdts. 


Out.  ISS3IO  1 

nlTloBept. 

Total. 

CaiWd  StalOB  Appropriation 

ADaljHJa  Feea  due  last  year  reo'd  thia  year  . 

96,000.00 
B,62C>  00' 

231.891 

1      4,610.00' 

3U.65. 

$2,000  00 

l,S7fi.aO 

80  00 

1&1.04 

8.40 

$8,000.00 

TpSOO.OO 
311.89 

3S2.9G 

Total  RpcBipte 

116,141.44 

$4,120.44 

$20,861.88 

Salartae" 

lAbort.,""*!--!!-- 
PuUioatioDa* 

Postage* 

8tatioDei7*   

■'         + 

Freieht  and  EJipresBf  . 
Coal* 

Gwt 


"*-. 


Waier* 

Laboratoiy  KipeoBee* 

Cbemioalif 

Laboralory  Suppliesf  . 
Field  Kxperimeata* 

Tobacco  EiperimentB* 


Turf  CoUectionf 

Ujco](^cal  Efipeoaes*... 
lliacellaDeoas  aapplieaf.. 


BtiteAcct     U.S. Ant.  ; 


64T.25  ., 

230.85;,, 
34.20. , 


20.00  . . 

ne.es'.. 

267.811.. 


$9,189.50 

3,132.50 

88.16 

304.G1 

5.14 

6e.i8 

60.18 
96.42 
16.33 
11.19 
1 3.00 
641.26 
230.S5 
34.20 


1S.11 
G0.t8 
20.00 
116.69 
261.81 
62.fil 
600.00 
200.00 


■   nt^lOO^IC 


xii         CONNECTICUT  EXPERIMENT  STATION   REPORT,  1894. 


Bt.«Acc;t^i 

D.  8.  Acw'l.  1       Tot»l. 

» 11.62,         117.62 

$23.15 

287.14 
3T.80 
56.90 
69.42; 
34.0B 
35.95 
7.51 
ai69 

loo.an 

299.4.^ 
3.85 
75.25 
25.26 

Library*. !T:.""""".:::"":::::::::;:::; 

87.50 
322.37 
495.52 
373.54 
64.02 
88.11 

Balance  to  New  Acoount 

$13,343.75 

1 

$1,500.00   I20.843.1G 
18.13 

1  $30,861.88 

The  aocouDts  of  the  treasurer  were  duly  audited  December 
11th,  1894  by  the  State  AuditOfB  of  Public  Account. 

As  Id  previous  years  the  Analysis  Fees  of  fertilizers  known 
to  have  been  on  sale  after  Afay  Ist  and  subject  to  the  law  con- 
cerning commercial  fertilizerfl,  coming  into  the  hands  of  the  treas- 
urer after  closing  the  above  account,  will  be  credited  to  the  neil 
year's  account 

Beginning  with  July  1st,  1894,  all  the  Agricultural  EiperimeDt 
Stations  receiving  appropriations  from  the  United  States  are 
required  to  make  their  treasurer's  reports  to  tbe  Secretary  of  Agri- 
culture of  the  United  States  instead  of  to  the  Secretary  of  the 
Treasury  as  heretofore.  Said  reports  must  hereafter  be  made  in 
accordanoe  with  schedules  prepared  by  the  Department  of  Agri- 
culture and  for  the  fiscal  year  used  by  the  general  Oovemment. 

The  treasurer  of  this  station  will  hereafter  be  required  to  make 
reports  for  two  different  fiscal  years,  that  of  the  United  States 
which  ends  June  30th,  and  that  of  the  State  which  ends  Sept. 
30th.  I  have  therefore  prepared  this  report  for  our  State  fiscal 
year  giving  the  amounts  for  nine  and  three  months  respectively, 
that  its  agreement  with  that  to  be  made  to  the  Secretary  of  Agri- 
oulture  next  year  may  be  obvious. 

WM.  H.  BREWER,  TVeaaurar. 

*  For  the  9  moDtfaa,  Oct.,  1893  to  June,  1894,  iocluuve.      >,  a.>|,- 
f  For  tbe  3  months,  July  to  September,  1894,  iDclusiTe.  O 


Report  of  the  Board  of  Control, 


To  his  ExcelUncy,  Luzon  B,  Morris,  Oooernor  of  Connecticut : 

The,  Board  of  Control  of  the  Connecticnt  Agricnltural  Experi- 
ment Staiion,  herewith  submits  its  report  for  the  year  eqdinf; 
October  Slat,  1BB4. 

In  executing  the  provisionB  of  the  State  Fertilizer  Law,  Messrs. 
Dennis  Fenn  and  M.  H.  Parker  the  agents  of  this  Station  have 
visited  seventy-eight  towns  and  villages  and  have  drawn  fonr 
hundred  and  fifty-six  samples,  representing  one  hundred  and 
fifty-six  distinct  brands  of  commercial  fertilizers. 

In  the  chemical  laboratory  of  the  Station,  Messrs.  Wiaton  and 
Ogden,  with  the  aid  of  Mr.  Lange,  have  made  three  hundred 
snd  thirty-one  analyses  of  commercial  fertilizers,  manures  and  man- 
urial  waste-products.  The  results  of  these  analyses  have  been  pre- 
pared for  publication  by  Dr.  Jenkins,  are  now  in  the  printer's 
hands  and  with  other  appropriate  matter  will  form  Part  I  of  the 
Eighteenth  Annual  Report. 

In  continuation  of  work  begun  at  this  Station  in  168S^-on  the 
relative  availability  to  growing  plants  of  the  various  forms  of 
organic  nitrogen  found  in  fertilizers  and  on  proposed  methods  for 
estimating  this  availability  there  have  been  made  this  year,  one 
hundred  and  fifty  vegetation  experiments,  for  which  Indian  corn 
was  grown  in  pots  of  artificial  soil  and  supplied  with  nitrogen 
from  difterent  fertilizers  whose  relative  value  as  regards  their 
nitrogen,  it  was  thus  sought  to  determine.  Eleven  articles  repre- 
senting the  materials  most  used  in  the  fertilizer  manufacture, 
were  also  examined  with  respect  to  the  solubility  of  their  nitrogen 
in  pepsin  solution  and  under  putrefaction.  These  investigations 
taken  together,  furnish  a  comparison  of  the  three  methods  of 
estimating  the  availability  of  organic  nitrogen. 

This  investigation  is  the  joint  work  of  the  Director  and  Vice- 
Director  aided  by  Messrs.  Britton,  Winton,  Ogden  and  Lange. 

A  considerable  number  of  feeding  stnfts  have  been  analyzed  in 
behalf  of  purchasers. 

On  behalf  of  the  State  Dairy  Commissioner  twenty-three  samples 
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of  Buspected  baiter  and  five  samples  of  raolasees  have  been  tested 
by  Dr.  Jenkins,  and  in  tvelve  cases  expert  evidence  has  been 
furnished  by  him  in  court. 

More  than  two  hundred  samples  of  milk  and  cream  have  been 
chemically  examined,  chiefly  to  determine  bntter-fat. 

Eighteen  nearly  complete  analyses  of  milk  have  been  made  at 
the  request  of  milk  dealers  and  the  fact  of  adulteration  established 
in  several  of  the  samples. 

An  extended  study  has  been  made  of  the  method  of  paying  for 
cream,  which  is  at  present  most  commonly  used  in  this  State,  and 
of  iiis  arrangements  which  creameries  must  make  in  order  to 
adopt  the  more  equitable  system  of  paying  patrons  according  to 
the  butler-fat  contained  in  the  cream,  as  determined  by  the 
Baboock  test.  On  request  of  creamery  superinten dents,  eleven 
creameries  have  been  visited,  in  some  cases  a  considerable  number 
of  times,  to  explain  and  illustrate  the  working  of  the  new  system 
in  all  particulars,  from  the  sampling  of  the  cream  by  the  cream- 
gatherer,  to  the  final  monthly  calculation  of  payments  and  inci- 
dentally several  hundred  tests  of  milk  and  cream  have  been  made 
at  the  creameries. 

As  a  result  of  this  work,  six  cream-gathering  and  two  milk* 
gathering  creameries  have  adopted  and  are  now  successfully 
using  the  system  of  payment  just  referred  to. 

All  this  work  on  feeding  stuffs,  milk  and  cream,  has  been  most 
efficiently  performed  by  Mcbbts.  Winton  and  Ogden. 

The  work  of  Dr.  W,  C  Sturgis,  Mycologist,  may  be  briefly 
summarized  as  follows  : 

A  critical  study  has  been  made  in  both  the  botanical  labora- 
tory and  the  field  of  the  so-called  "  Early  blight "  of  poUtoes, 

The  value  of  the  treatment  of  seed  potatoes  with  corrosive  sub- 
limate solution  just  previous  to  plaDling,  for  the  prevention  of 
Potato  Scab,  has  been  tested  in  co&peration  with  Mr.  Walter  H. 
Olcott  in  a  field  experiment  at  South  Manchester. 

Experiments  on  the  treatment  of  the  Pear  "Scab"  in  the 
orchard  of  Mr.  A.  E.  Plant,  of  Branford,  begun  two  years  ago, 
have  been  continued  this  year. 

The  bacterial  disease  known  as  "fire  blight,"  which  does  very 
considerable  damage  in  this  State,  has  been  stadied  in  the  botani- 
cal laboratory. 

Some  work  has  also  been  done,  as  opportunity  presented,  upon 
other  plant  diseases,  chiefly  those  of  the  peaoh,  apple  and  quince. 
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Duriog  the  year  Dr.  Oebonie  baa  carried  his  inveetigationB  on 
the  proteidfl  contained  in  the  seeds  of  Bye  aod  Barley  as  far  as  is 
practicable  at  present,  and  the  reanlts  of  these  studies  are  now 
ready  for  publication.  He  has  also  made  good  progress  in  an 
investigation  of  Diastase,  that  ferment  of  the  cereal  grains  which 
transforms  starch  into  sugar,  and  bis  prelimiaary  paper  on  this 
subject  is  now  ready  to  be  printed.  In  this  work  he  has  been 
assisted  by  Mr.  Johnston  and  Mr.  Campbell. 

The  field-work  of  the  Station  except  as  already  noted  has  been 
in  the  charge  of  the  Vice-Director,  as  follows:— 

The  field  experiment  ou  the  continuous  growth  of  maise  on 
the  same  land,  begun  in  1888,  has  been  carried  on  this  year  as 
before  at  the  farm  of  Mr.  J.  H,  Webb,  of  Hamden. 

In  coSperation  with  Messrs.  S.  D.  Woodruff  t!k  Sons,  of  Orange, 
a  field  experiment  has  been  oondncted  for  testing  the  efieot  of 
nitrate  of  soda  in  forcing  tfae  tomato  crop,  but  owing  to  the  dry 
weather  has  given  no  results. 

The  field  experiments  on  the  influence  of  different  fertilizers  on 
quality  and  quantity  of  the  tobacco  crop,  have  been  prosecuted 
on  the  same  plan  as  last  year,  in  conjunction  with  the  Connecti- 
cut Tobacco  Experiment  Co.,  at  Poquonook, 

With  the  coSperation  of  Prof.  Milton  Whitney,  formerly  of 
this  Station  and  now  Chief  of  the  Division  of  Agricultural  Soils, 
n.  S.  Department  of  Agriculture  (which  furnished  the  appropri- 
ate meteorological  instruments),  observations  of  rainfall,  maxi- 
mum and  minimum  soil-temperatures  and  maximum  and  minimum 
air-temperatures  (by  radiation  thermometers),  were  daily  made  at 
the  Poquonock  Tobacco  Station.  Moisture  was  also  determined 
in  samples  of  soil  taken  on  five  diflferent  plots  of  the  tobacco  field 
each  day  from  the  time  the  tobacco  plants  were  set  till  they  were 
harvested.  These  samples  securely  packed,  were  daily  sent  by 
mail  to  Xew  Haven  for  this  examination  which  was  made  by  Dr. 
Jenkins. 

In  the  spring  of  1894,  a  vegetation  house,  twenty-seven  feet 
long  by  nineteen  wide,  was  built  on  the  Station  grounds,  with 
special  reference  to  experiments  on  the  growth  of  plants  in  pots 
during  the  summer  season.  Its  construction  and  uses  will  be 
described  on  subsequent  pages. 

A  forcing  house,  forty  feet  long  by  sixteen  feet  wide,  has  just 
been  finished,  to  be  used  for  experiments  with  fertiliEen  applied 
to  winter  crops,  under  glass. 
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Od  iev«uteen  days,  one  or  two  and  sometimea  three  of  the  8ta- 
tion  Staff  have  been  engaged  in  attendanoe  at  meetings  of 
Granges,  Farmers'  Institatea,  and  varioaa  other  pubtio  gatfaerings 
of  dairymen,  orchardista,  etc.  where  they  demonstrated  the 
Baboock  mi  Ik -test,  gave  addresses  and  answered  queBtions. 

Three  Bulletins  bare  been  issued  during  the  year,  contaiaiag 
in  the  aggregate  seventy  octavo  pages. 

Bulletin  No.  118,  on  the  " Literature  of  Fangous  Diseases;  a 
Provisional  Bibliography,  etc.,"  by  Dr.  W.  C.  Sturgis,  issued  in 
March  1894,  was  made  a  part  of  the  ITth  Annual  Report  aa  its 
preparation  bad  been  mostly  accomplished  during  or  before  the 
time  covered  by  that  Report,  and  to  save  the  very  considerable 
expense  of  reprinting. 

Bulletin  No.  1 17  on  "  The  Babcock  method  of  determining  fat 
in  milk  and  milk  producu,"  poblished  in  January,  and  Bulletin 
No.  lie, on  "The  Baboock  Test  as  a  basis  for  Paynaentin  Cream- 
gathering  Creameries,"  issued  in  May  last,  have  been  rewritten 
to  include  the  results  of  further  work  and  form  part  of  this 
Annual  Report. 

The  Station  Staff  has  been  increased  during  the  year,  by  the 
appointment  of  a  horticulturist.  Mr.  W.  E.  Briiton,  a  graduate 
of  the  New  Hampshire  Agricultural  and  Mechanical  College,  and 
a  graduate  student  of  horticulture  in  Cornell  University,  entered 
on  the  duties  of  this  position,  on  the  first  of  May,  1894. 

Mr.  W.  R.  Johnston  left  the  station  on  the  first  of  August. 
The  place  thus  made  vacant  was  filled  on  the  fifteenth  of  October, 
by  Mr.  George  F.  Campbell. 

A  detailed  account  of  the  investigations  above  referred  to,  will 
be  found  in  the  Reports  of  the  Station  Staff,  which  are  now  to 
preparation. 

All  of  which  is  respectfully  submitted. 

WM.   H.   BREWER,   Secretary. 
New  Haven,  Conn.,  November  1st,  1894. 
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Report  of  Station  Work. 


A  general  statemeat  of  the  lines  of  work  followed  by  the 
Station  Staff  daring  the  past  year  and  of  the  results  attained  is 
to  be  found  on  previous  pages,  in  the  Report  of  the  Board  of 
Control, 

The  following  pages  present  a  full  and  detailed  account  of  the 
operations  of  the  Station  within  the  twelvemonth  ending  October 
31,  1894. 

In  the  discuBBion  of  commercial  fertilizers  it  is  found  advisable 
to  reprint,  annually,  certain  statements  regarding  the  fertilizer 
law  and  the  analysis  and  valuation  of  fertilizers,  to  answer 
questions  which  are  constantly  addressed  to  the  Station  on  these 
subjects. 

THE  FERTILIZER  LAW  OF  CONNECTICUT. 

The  General  Assembly  at  its  Session  in  1893  passed  an  act, 
Chapter  CLXXII,  amending  the  fertilizer  law  previously  in  force 
in  Connecticut. 

The  attention  of  all  concerned  is  called  to  the  following  copy 
of  the  General  Statutes  of  the  State  regarding  fertilizers  which 
embodies  the  amendments  and  is  the  law  now  in  force. 

Copies  of  the  law  may  be  bad  on  application  to  the  Station. 
Attention  is  specially  called  to  the  following  requirements. 

1.  In  case  of  all  fertilizers  or  manures,  except  Stable  manure 
and  the  products  of  local  manufacturers  of  less  value  than  ten 
dollars  a  ton,  the  law  holds  the  bblleb  responsible  for  affixing  a 
correct  label  or  ttatement  to  every  package  or  lot  sold  or  offered, 
as  well  as  for  the  payment  of  an  analysis  fee  of  ten  dollars  for 
each  fertilizing  ingredient  which  the  fertilizer  contains  or  is 
claimed  to  contain,  unlcM  the  uxnufaciubbb  ob  iupobtsb  has 
provided  labels  or  statements  and  has  pud  the  fee.  Seotion* 
4005  and  4007. 
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The  Stalion  uDderBtands  "  the  fertilixiDg-  iDgredients  "  to  be  those  whose  de- 
tenuiaatiOD  in  an  analyBis  is  Decessarj  for  a  valuatioa,  and  nbich  are  generally 
Kitroffea,  Phoepboric  acid  and  Potash.  The  snalyais-fees  in  case  ot  bdj  fertil- 
izer niJl  therefore  usually  be  ten,  twen^  or  thirty  dollarB,  according  aa  one,  two 
or  three  of  these  ingredienla  are  contained  or  claimed  to  exist  in  the  fertiliser. 

2.  The  law  also  requires,  in  the  case  of  every  commercial  ferlil- 
izer,  that  a  sealed  sample  eliall  be  deposited  with  the  Director  of 
the  Station  by  the  manufactubub  or  importer,  and  that  a  cer- 
tified statement  of  composltioD,  etc.,  shall  be  filed  with  hini.  Sec- 
tion 4006. 

A  glatement  of  the  per  cent  of  Nitrogen,  Phoaphorio  Acid  (PjOj)  and  Potash 
(K]0),  and  of  their  several  stales  or  forma,  will  suffice  in  most  cases.  Other  in- 
gredients mny  be  named  if  desired. 

Iq  all  cases  the  per  cent,  at  vitrogea  must  be  stated.  Ammonia  may  also  be 
giren  when  actually  present  in  ammonia  salts,  and  "  ammonia  equivalent  to  nitro- 
gen "  may  likewise  be  staled. 

The  par  cent,  of  soluble  and  reverted  phosphoric  acid  maj  be  given  separately 
or  together,  and  the  term  ''  available  "  mny  be  used  in  addition  to,  but  not  Instead 
of,  soluble  and  reverted. 

The  percentage  of  insoluble  phosphoric  acid  maj  be  stated  or  omitted. 

In  case  of  Bone,  Fiah,  Tankage,  Dried  Ueat,  Dried  Blood,  etc.,  the  chemical 
compoeitioD  may  talto  account  of  the  two  ingredienta;  Nitrogen  and  Phosphoric 
Acid. 

For  Potash  Salts  give  alwaya  the  per  cent,  of  Potash  (potassium  oiido):  that 
of  Sulphate  of  Potash  or  Muriate  of  Potash  ma;  also  be  stated. 

The  chemical  composition  of  other  fertilizers  may  be  given  as  found  m  the 
Station  Reports. 

3.  It  is  also  provided  that  rvery  pkrsok  in  the  State,  who 
sells  any  commercial  /"ertiUzer  of  lokateoer  kind  or  price,  shall 
annually  report  certain  facts  to  the  Director  of  the  Experiment 
Station,  and  on  demand  of  the  latter  shall  deliver  a  sample  for 
analysis'.     Section  4006. 

4.  All  "  CRBMicALS  "  that  are  applied  to  land,  such  as  Muriate 
of  Potash,  Rainite,  Sulphate  of  Potash  aud  Magnesia,  Sulphate 
of  Lime  (Gypsum  or  Land  Plaster),  Sulphate  of  Ammonia, 
Nitrate  of  Potash,  Nitrate  of  Soda,  etc. — are  considered  to  come 
under  the  law  as  "  Commercial  Fertilizers."  Dealers .  in  these 
chemicals  mast  see  that  packages  are  suitably  labeled.  They 
must  also  report  them  to  the  Station,  and  see  that  the  analysis 
fees  are  duly  paid,  in  order  that  the  Director  may  be  able  to  dis- 
charge his  duty  as  prescribed  in  Section  4013  of  the  Act. 
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-  It  will  be  noticed  that  the  State  exacts  no  lioeDse  tax  either  for  making  or 
desling  in  fertilizers.  For  the  sstoty  of  conBumers  and  the  beneBt  ol  honeat 
manufacturers  anil  dealers,  the  SUM  rcquiroi  that  it  be  knowa  what  is  ofEered 
for  sale,  and  whether  tertilizerB  are  what  thej  purport  to  be.  WiCb  this  object 
in  view  the  law  provides,  in  Section  4DI3.  that  alt  fertilizers  be  analyzed  and  it 
requires  the  parties  making  or  selling  them  to  pa;  for  these  analyses  id  part:  the 
State  itself  payiog  in  part  by  maiDtainiDg  Ihe  Eiperimect  Station. 


ACTS  CONCERNING  COMMERCIAL  FERTILIZERS. 

Chapter  CCLIII  of  the  General  Statutes  of  Connecticut  ae 
amended  by  Chapter  CLXXII  of  the  Acta  of  the  General 
Aflsemblj,  Seesion  of  1893. 

Sbctioi«  400fi.  Every  person  or  company  who  shall  sell,  offer, 
or  expose  for  sale,  in  this  State,  any  commercial  fertilizer  or 
manure  except  stable  manure,  and  the  products  of  local  manu- 
facturers of  leas  value  than  ten  dollars  a  ton,  shall  affix  oonspica- 
oualy  to  every  package  thereof  a  plainly  printed  statement  clearly 
and  truly  ceriifying  the  number  of  net  pounds  of  fertilizer  in  the 
package,  the  name,  brand,  or  trade-mark  onder  which  the  fertil- 
izer is  sold,  the  name  and  address  of  the  manufacturer,  the  place 
of  manufacture  and  the  chemical  composition  of  the  fertilizer, 
expressed  in  the  terms  and  manner  approved  and  nsaally  em- 
ployed by  the  Connecticut  Agricultural  Experiment  Station. 

If  any  ench  fertilizer  be  sold  in  bulk,  such  printed  statement 
shall  accompany  every  lot  and  parcel  sold,  offered,  or  exposed 
for  sale. 

Sec.  4006.  Before  any  commercial  fertilizer  is  sold,  offered, 
or  exposed  for  sale,  the  manufacturer,  importer,  or  person  who 
causes  it  to  be  sold,  or  offered  for  sale,  within  this  State  shall  file 
with  the  director  of  the  Connecticut  Agricultural  Experiment 
Station  two  certified  copies  of  the  statement  prescribed  in  section 
4005,  and  shall  deposit  with  said  director  a  sealed  glass  jar  or 
bottle  containing  not  less  than  one  pound  of  the  fertilizer,  ac- 
companied by  an  affidavit  that  it  is  a  fair  average  sample  thereof. 

Skc.  4007.  The  manufacturer,  importer,  agent,  or  seller  of 
any  commercial  fertilizer  shall  pay  on  or  before  May  1,  annually, 
to  the  director  of  the  Connecticut  Agricultural  Experiment  Sta- 
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tiOD,  aD  aDalyBiB  fee  of  ten  dollars  for  each  of  the  fertilizing  in- 
gredients contained  or  claimed  to  exist  in  said  fertilizer :  pro- 
vided,  that  wheu  the  msnufactDrer  or  importer  ahall  have  paid 
the  fee  herein  required  for  any  person  acting  as  agent  or  seller 
for  such  manufacturer  or  importer,  such  agent  or  seller  shall  not 
be  required  to  pay  the  fee  prescribed  in  this  section. 

Sbc.  4008.  Every  person  in  this  State  who  sells,  or  acts  as 
local  agent  for  the  sale  of  any  commercial  fertilizer  of  whatever 
kind  or  price,  ahall  annually,  or  at  the  time  of  becoming  such 
seller  or  agent,  report  to  the  director  of  the  Connecticut  Agri- 
cultural Experiment  Station  his  name  and  brand  of  said  fertilizer, 
with  the  name  and  addresti  of  the  manufacturer,  importer,  or 
party  from  whom  such  fertilizer  was  obtained,  and  shall,  on  de- 
mand of  the  director  of  the  Connecticut  Agricultural  Experiment 
Station,  deliver  to  said  director  a  sample  suitable  for  analysis  ol' 
any  snch  fertilizer  or  manure  then  and  there  sold  or  offered  for 
sale  by  said  seller  or  agent. 

Sec.  4009.  No  person  or  party  shall  sell,  oder,  or  expose  for 
sale,  in  this  state  any  pulverized  leather,  raw,  atei^med,  roasted, 
or  in  any  form,  as  a  fertilizer  or  as  an  ingredient  of  any  fertilizer 
or  manure,  without  explicit  printed  certificate  of  the  fact,  such 
certificate  to  be  conspicnously  affixed  to  every  package  of  such 
fertilizer  or  manure,  and  to  accompany  every  parcel  or  lot  of  the 

Skc.  4010.  Every  manufacturer  of  fish  guano,  or  fertilizers  of 
which  the  principal  ingredient  is  fish  or  fish-mass  from  which  the 
oil  has  been  extracted,  shall,  before  manufacturing  or  beating  the 
same,  and  within  thirty-six  hours  from  the  time  snch  fish  or  mas^ 
has  been  delivered  to  him,  treat  the  same  with  sulphnric  acid 
or  other  chemical,  approved  by  the  director  of  said  experiment 
station,  in  such  quantity  as  to  arrest  decomposition :  provided, 
however,  that  in  lieu  of  such  treatment  such  manufacturers  may 
provide  a  means  for  consuming  all  smoke  and  vapors  arising 
from  such  fertilizers  during  the  process  of  manufacture. 

Skc.  401 1.  Any  person  violating  any  provision  of  the  forego- 
ing sections  of  this  chapter  shall  be  fined  one  handred  dollars 
for  the  first  ofience,  and  two  hundred  dollars  for  each  subsequent 
violation. 

Ssa  4012,  This  chapter  shall  not  affect  parties  manufactor- 
ing,  importing,  or  purchasing  fertilizers  for  their  own  private  ose, 
and  not  to  sell  in  this  State. 
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Sbc.  4013.  The  director  of  the  Connecticut  Agricnltaral  Ex- 
periment Station  shftll  pay  tlie  analysiB-fees  received  by  him 
into  the  treasury  of  the  elation,  and  shall  cauae  one  or  more 
analyeea  of  each  fertilizer  to  be  made  aod  published  annually. 
Said  director  is  hereby  authorized,  in  person  or  by  deputy,  to 
take  samples  for  analysis  from  any  lot  or  package  of  mauure  or 
fertilizer  which  may  be  in  the  possession  of  any  dealer. 

Sbo.  4014.  The  director  of  the  Oonneoticnt  Agricultural 
Experiment  Station  shall,  from  time  to  time,  as  bulletins  of  said 
station  may  be  issued,  mail  or  cause  to  be  mailed  two  copies,  at 
least,  of  such  bulletins  to  each  post-office  in  the  State. 
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OBSERVANCE  OF  THE   FERTILIZER  LAW. 

Here  followB  an  alphabetical  list  of  the  Mandfactukebs  who 
have  paid  Analjsia  Fees  as  required  by  the  Fertiliser  Law,  aod 
the  Dameg  or  brands  of  the  Fertilizers  for  wbich  Fees  have  been 
paid  by  them  for  the  year  ending  May,  1895. 

Firm.  I  Brand  of  RrUHUT. 


3  WilliaiD  St,    Tobacco  Uanure. 
1  Onion  Manure. 
'  Potato  Manure. 
,  Com  Manure. 
'  A.  A.  A  mmoniated  Snperphoaphale. 

Harvoat  Home  Phosphate. 

Castor  Pomace. 
[  Pure  Ground  Raw  Bone. 

Bowker  Fertilizer  Co.,  43  Cbatbam  St ,  i  Stockbridge  Special  Tobacco  Uauure. 
BoelOD,  Masa.  I  "  "       Grain  Manure. 

I         "  '■       Grass  Top-Dressmg 

and  Forag«  Crop  Manure. 
I  Scockbridge  Special  Potato  and  Vegeta- 
table  Manure, 
Backer's  Hill  and  Drill  PhoapliBte. 
"         Farm  and  Garden   Phosphate 
or   Ammonia  ted   Bone   Fer- 

"  Potato  Manure. 
'■  Tobacco  Grower. 
"         Sure  Crop  Bone  Phosphate. 

B  St,  I  Bradlej's  Superphoapbate. 
Potato  Manure. 
Complete  Manure  lor  Potatoes 

and  Vegetables. 
(kimplete     Manure     for    Top 

Dressing  Grass  and  Grain. 
Complete    Manure    for    Com 

and  Grain. 
Pure  Fine  Ground  Bone. 
Circle    Brand    Ground    Bobs 

and  Potash. 
'        "         Fish     and     Potash.      Anchor 

"         Fish  and  Potaab,  Triangle  A 

"         B.  D.  Sea  Fowl  Guano. 

"         Original  Coe'a  Superphoepbale. 

Farmer'a  New    Method    Per- 

"         High  Grade  Tobacco  Maourv. 
.  A  No.  1  Fertilizer. 


i 


Buckingham,  C,  Southport,  Conn. 
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Daoburj  Fertilizer  Co.,  DaLbuiy,  Conn. 


Downes  A  GritSu,  Binoiagliaiii,  Codd. 
BlUworth,  P.,  Hartford,  Conn. 


Brand  of  Fertiliser. 

Great  Planet  "  A." 

King  Philip  Guano. 

Potato  and  Tobacco  Fertilizer. 

Baj  State  Fertilizer. 

Baj  State  Fertilizer  O.  Q. 


High  Grade  Potato  Feriitizer. 

High    Grade   Ammonial«d    Superpbos- 

Ground  Bone  and  Potasb. 

Special  Tobacco  Fertilizer,  N.  E.  Brand. 

Gold  Brand  KiceUior. 

Fish  and  Potash. 

Alkaline  Bone. 

Bone  Dust. 


Crocker's  Ammonlated  Bone  Superpbos- 

'!  Potato.  Hop  and  Tobacco 
Pbospbate. 

"       Special  Conn.  Tobaeco  Uanure. 

"       Pure  Ground  Bone, 

"       Ground  Bone  Meal, 

"  New  Rival  Ammonlated  Bone 
Superphospbale. 

"  Vegetable  Bone  Superphos- 
phate. 

"  Ammoniatad  Wheat  and  Corn 
Phosphate. 

"  Ammouialed  Practical  Super- 
phosphate. 

"       Special  Potato  Manure. 


Bone  Ueat. 
Nameless  Fertilizer. 
Potato  Uanure. 

Darling's  Wheat  and  Corn  Fertilizer. 
■'        Animal  Fertilizer. 
"        Fine  Ground  Bone. 
"        Extra  Bone  Phosphate. 
"        Potato  and  Root  Crop  Ueoure. 
"       Tobacco  Grower. 


Shoemaker's  Swift  Sure  Superphospbate, 

"      "    Bone  UmI. 
Collier  Castor  Pomace. 
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firm. 
FriBbee  Co.,  L.  F.,  Hartford,  Goqd. 


Kelsej,  B.  R.,  Branford,  Conn, 


Brand  of  Fertilixer, 
Bone  Mral. 

,   Gceal  Eastern    General   Fertiliser  for 

Grasp  and  Grain. 
Great    Eaetem   Tegetable,   Viae   and 

Tobacco. 
Great  Eastern  General  for  Oats,  Buck- 

wbeat  and  Seeding  down. 
Great  Easteni  General  Soluble  Bone  and 

Potash  Fertilizer. 

Bone,  Fiah  and  Potash. 


Miller,  Geo.  W.,  Uiddlefleld,  Conn. 


,   Celebrated  Ground  Bono. 

iniated  Disaolved  Bon 
Potato  FertiliMf, 

Standard  SuperphoBpbat«. 
Success  Fertilizer. 


I   Complete  Maniiro  for  Light  Soils. 
"        "    General  Use. 
"A"  Brand. 
Potato  Manure. 
Tobacco  Starter. 
Fruit  and  Vine  Manure. 
Qrosa  and  Grain  Spring  Top  Dresaing. 
Com  Mannre. 
Fine  Dissolved  Bone. 
Tobacco  Manure,  Wrapper  Brand. 


,    Chittenden's  Complete  Fertilizer. 

Ammoniated   Bone   Phoa- 

Fiah  and  Potash. 
Ground  Bone. 


Nuhn,  Frederick,  Waterbury,  Conn. 
OMe  k  Whipple,  Bartlord,  Conn. 


Self-Recommcnditig  Fertilizer. 


Feck  Bros.,  Northdeld,  Conn. 
Plumb  t  Winton,  Bridgeport,  Conn. 
Preston  Fertilizer  Co.,  Groenpoint,  L.  I. 


Pure  Ground  Bone. 

Ground  Bone. 

OotoQ  Fertilizer. 
Potato  Fertilizer. 
Ammoniated  Bone  Superphosphate. 

,   Pure  Ground  Bone. 
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QuiDDipUc  Co.,   93   Stale  St.,   BoeloD, 


BeeM,  J.  8.  t  Co..  Baltimore,  Md. 


Brand  of  FertiliieT. 

QuiDDipiac  Phosphate. 

"         Potato  MsDure. 

"  Uarket  (iardeD  Uanure. 

"  Anmoaiated  Dissolved  Bone. 

"         fish    and    Potash,    Crossed 
Fishes  Brand. 

"         Fish  and  Potash,  Plain  Brand. 

"  Pine  Island  Phoephate. 

"        HsTaiia  Tobacoo  Fertiliser. 

"         GrBBB  Fertilizer. 

■'        Corn  Manure. 

"  Bone  Meal. 

'■         Dry  Ground  Pish. 
Tankage. 

Muriate  of  Potash. 
Sulphate  ot  Potash. 
Nilrale  of  Soda. 
Sulpbale  of  Ammonia. 
Dissolved  Bone  Black. 

Read's  Standard. 

High  Grnde  Farmer's  Friend. 

Fish  and  Potash. 
Vegetable  and  Vine. 


Pure  Ground  Raw  Knuckle  Bone  Flour. 
Pure  Ground  Raw  Knuckls  Bone  Heiil. 
Strictly  Pure  Fine  Bone. 
Fertilizsr  for  Oats  and  Top  Dressing. 
Soluble  Potato  Iktonure. 
Soluble  Tobacco  Manure. 
Grass  and  Grain  Fertilizer. 
Fairchild's  Formula  for  Com  and  Gen- 
eral Crops. 


Rogers  Mfg.  Co.,  Rocktall,  Conn. 


Sanderson,  L.,  Nev 


!  Pure  Ground  Bone, 

Grass  and  Grain  Fertilizer. 
.  Soluble  Potato  aod  General  Crops. 
I  High  Grade  Fertilizer  for  Oats  and  Top 
I      DressiDg. 

Complete  Fertilizer. 

High  Grade  Com  Fertilizer. 


Old  Reliable  Superphosphate. 

Formula  A.  (Complete). 

Pulverized  Bone  and  Meat. 

Blood.  Bone  and  Meat. 

Fine  Ground  Bone. 

Muriate  of  Potash. 

High  Grade  Sulphate  of  Potash. 

R^ular  Sulphate  of  Potash. 

Nitrate  of  Soda. 

Sulphate  of  Ammonia. 

Dissolved  Bone  Black. 
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Soluble  Pacific  GuanoGo.,  BostoD,  Maes.  '  Padfic  Gutno. 
Potato  Uaoure. 
'  High  Grade  Geoeral  Fertilicer. 

Staodard  Fertilizer  Co.,  Farlow  Building,    Standard  Superphoepbate. 
State  St.,  Boston,  Maaa.  Standard  Complete  Manure. 

'  Standard  Potato  and  Tobacco  Fertilizer. 

ft  Co.,  Pittsburgh,  Fa.  I  Potato  Special. 
'  Tobacco  Special. 
Banner  FertiliEer. 
Four  Fold  Fertilizer. 


Wlieeler,   M.   E.   A  Co.,  Rutland,   Ver-    PoUto  Manure. 
moot.  Com  Fertilizer. 

Electrical  Dissolved  Bone. 
Grass  and  Oats  Fertilizer, 

Wilcox,  Leauder,  Mystic,  Conu,  Potato,  Onion  and  Tobacco  Maanre. 

Ammoniated  Bone  Phosphate. 
'  Complete  Boae  SHperpho9phai«. 
□igh  Grade  Fish  and  Potash. 


IS  AmmODiated  Bone  Superphos- 

Potato  Phosphate. 

High  Grade  Special. 

Pure  Bone  Meal. 

Fine      Wrapper      Tobacoo 

Grower. 
Com  Phosphate. 
.Potato  and  Tobacco  Fertiliser. 
Grass  Manure. 
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COLLECTION   AND  SAMPLING  OF  FERTILIZERS. 

Daring  the  year  310  earoples  of  commercial  ferlUizers  and 
mauurial  waste- prod  nets  have  been  analyzed.  A  classified  list 
of  them  is  given  on  page  IS. 

On  a  few  of  these  samples  analyses  were  made  for  private  par- 
ties and  charged  for  accordingly.  A  few  samples  also  were 
analyzed  at  request  of  other  Experiment  Stations  in  order  to 
compare  and  teat  analytical  methods.  Resnlts  of  the  examination 
of  ail  the  samples,  with  these  exceptions,  are  given'in  detail  in 
the  following  pages. 

Daring  April,  May  and  June,  Messrs.  Dennis  Fenn  of  Milford, 
and  M.  H.  Parker  of  South  Coventry  agents  of  this  Station,  visited 
seventy-eight  towns  and  villages  in  Connecticut  and  drew  456 
samples  representing  166  distinct  brands  of  commercial  fertilizers. 

In  this  way  one  or  more  samples  were  secured  of  nearly  every 
brand  of  fertilizer  which  is  offered  for  sale  within  the  State. 
When  several  samples  of  a  single  brand  were  drawn  in  different 
parts  of  the  State  the  analysis  waa  performed,  not  on  any  single 
sample,  but  on  a  mixture  made  of  ia  equal  weight  of  each  of  the 
several  samples.  Thns,  it  is  believed,  the  average  composition 
of  the  goods  is  more  fairly  represented  than  by  the  analysis  of 
any  single  sample. 

The  Station  agents  are  instructed  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and  if  the  number  of 
packages  is  large,  to  take  a  portion  from  every  tenth  one,  by 
means  of  a  sampling  tube  whioh  withdraws  a  section  or  core 
through  the  entire  length  of  the  bag  or  barrel. 

As  a  rule,  the  Station  will  not  analyze  samples — 

1.  From  dealer's  stock  of  less  than  one  ton. 

2.  From  stock  which  has  lain  over  from  last  season. 

3.  From  stock  which  evidently  Is  improperly  stored,  as  in 

bags  lying  on  wet  ground  or  exposed  to  the  weather, 
etc 

The  Station  desires  the  cooperation  of  fanners,  farmers'  clubs, 
and  granges  in  calling  attention  to  new  brands  of  fertilizers,  and 
in  securing  samples  of  all  goods  offered  for  sale.  All  samples 
drawn  by  other  than  Station  agents  must  be  drawn  in  ttriat  ac- 
cordance toith  the  Statioti't  Inatruetiont  for  Sampling,  and  must 
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also  be  properly  citified,  if  the  Station  aDalysis  is  desired.  A 
copy  of  theae  lostmctions  and  blank  Certificates  will  be  sent  on 
application. 

Samples  are  analyzed  as  promptly  as  possible  In  the  order  in 
which  they  are  received.  As  »ood  as  an  analysis  is  completed  a 
copy  of  it  is  sent  to  the  party  who  furnished  the  sample,  and  also 
to  the  manofactarer,  in  order  that  there  may  be  opportunity  for 
explanation  or  protest,  before  the  results  are  published. 

The  following  "Explanations"  are  intended  to  embody  the 
principled  and  data  npon  which  the  valuation  of  fertilizers  is 
based,  a  knowledge  of  which  is  essential  to  a  correct  anderstand- 
ing  of  the  analyses  that  are  given  on  subsequent  pages. 


EXPLANATIONS    CONCERNING    THE    ANALYSIS    OF 

FERTILIZERS    AND    THE  VALUATION   OF 

THEIR   ACTIVE   INGREDIENTS.* 

Thb  Elements  of  Fertilizebs. 

The  three  chemical  elements  whose  compounds  chiefly  give  value, 
both  commercial  and  agricultural,  to  fertilizers  are  Nitrogen,  PhoB- 
phorus  and  Potassium.  The  other  elements  found  in  fertilizers,  viz  : 
Sodium,  Calcium,  Magnesium,  Iron,  Silicon,  Sulphur,  Chlorine,  Carbon, 
Hydrogen  and  Oxygen,  which  are  necessary  or  advantageous  to  the 
growth  of  vegetation  are  either  so  abundant  in  the  soil  or  may  be  so 
cheaply  supplied  to  crops,  that  they  do  not  conaiderablj  affect  either 
the  value  or  cost  of  high-priced  commercial  fertilizers. 

Nitrogen  in  fertilizers  in,  on  the  whole,  the  least  abundant  of  their 
valuable  elements  and  is,  therefore,  their  most  costly  ingredient. 

Free  Nitrogen  is  universallj  abundant,  making  up  nearly  four-fifths 
of  the  common  air,  and  appears  to  be  assimilable,  with  aid  of  certain 
bacteria,  by  leguminous  plants  (the  clovers,  alfalfa,  peas,  beans,  lentils, 
esparsette,  lupins,  vetches,  lathyrus,  peanut,  yellow  locust,  honey 
locust,  etc.),  and  by  a  few  non-leguminous  plants,  carrying  root-nodule«, 
viz  :  the  Oleasters  [Eleagnua),  the  Alders  {Alnus),  and  a  single  family 
of  coniferous  trees  (Rxiocarpits),  hut  not  at  all,  according  to  preseot 
evidence,  by  the  cereals  or  other  field  and  garden  crops. 

Organic  Nitrogen  is  the  nitrogen  of  animal  and  vegetable  matters 

which  is  chemically  united  to  carbon,  hydrogen  and  oxygen.    Some 

forms  of  organic  nitrogen,  as  those  of  blood,  flesh  and  seeds,  are  highly 

•  Prepared  and  revised  by  the  Director. 
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active  as  fertilizers ;  others  as  found  in  leatlier  and  peat,  are  compara- 
tively slow  in  their  effect  on  vegetation,  unless  theee  matters  are  chem- 
ically disintegrated.  Since  organic  octn^^en  may  readily  take  the  form 
of  ammonia  it  has  been  termed  potential  ammonia. 

Ammonia  (NHi)  and  nitric  aetd  (NiOt)  are  results  of  the  decay  of 
organic  nitrogen  is  the  soil  and  manure  heap,  and  contain  nitrogen  in 
its  most  active  forms.  They  occur  in  commerce — the  former  in  sul- 
phate of  ammonia,  the  latter  in  nitrate  of  soda.  IT  parts  of  ammonia 
or  66  parte  of  pure  sulphate  of  ammonia  contain  14  parte  of  nitrogen. 
85  parte  of  pure  nitrate  of  soda  also  contain  14  parts  of  nitrogen. 

Pbosfhords  is,  nest  to  nitrogen,  the  moet  costly  ingredient  o(  fer- 
tilisers, in  which  it  exists  in  the  form  of  phosphates,  usually  those  of 
calcium,  iron  and  aluminum,  or  in  case  of  "superphosphates,"  to  some 
extent  in  the  form  of  free  phosphoric  acid. 

WaterStAuble  Photphoric  acid  is  phosphoric  acid  (or  a  phosphate) 
that  freely  dissolves  in  water.  It  is  the  characteristic  ingredient  of 
superphosphates,  in  which  it  is  produced,  by  acting  on  "  insoluble  "  or 
("citrate  soluble")  phosphates,  with  diluted  sulphuric  acid.  Once  well 
incoriKirated  with  the  soil,  it  gradually  "  reverts  "  and  becomes  insohi- 
ble,  or  very  slightly  soluble  in  water. 

Citrate-iolubk  Phosphoric  add  signifies  the  phosphoric  acid  (of  vari- 
ous phosphates)  that  is  freely  teken  up  by  a  hot  strong  solution  of  neu- 
tral ammonium  citrate,  which  solution  is  therefore  used  in  analysis  to 
determine  ite  quantity.  The  designation  citrate-toluble  is  synonymous 
with  the  less  explicit  terms  reverted,  reduced  and  precipitated,  which 
all  Imply  phosphoric  acid  that  was  once  easily  soluble  in  water,  but 
from  chemical  change  has  become  insoluble  in  that  liquid. 

Recent  investigation  tends  to  show  that  water-soluble  and  citrat«- 
soluble  phosphoric  acid  are  on  the  whole  about  equally  valuable  as 
plant  food,  and  of  nearly  equal  commercial  value.  In  some  cases, 
indeed,  the  water-soluble  gives  better  results  on  crops,  in  others  the 
"  reverted  "  is  superior.  In  moat  instances  there  is  probably  Uttle  to 
choose  between  them. 

Ituoltible  Phosphoric  add  implies  various  phosphates  insoluble  both 
in  water  and  in  hot  solution  of  neutral  ammonium  citrate.  The  phos- 
phoric acid  of  Canadian  "Apatite,"  of  South  Carolina  and  Florida 
"  Rock  Phosphate"  and  of  similar  dense  mineral  phosphates,  as  well  as 
that  of  "bone-ash"  and  "bone-black"  is  mostly  insoluble  in  this 
sense,  and  in  the  majority  of  cases,  gives  no  visible  good  results  when 
these  substences,  in  the  usual  ground  state,  are  applied  to  crops.  They 
contain  however  a  small  proportion  of  citrate-soluble  phosphoric  acid 
and  sometimes,  when  they  are  reduced  to  extremely  fine  dust  (floats) 
or  are  applied  in  large  quantities,  especially  on  "  sour  soils  "  or  in  con- 
junction with  abundance  of  decaying  vegetable  matter  (humus),  they 
operate  as  efficient  fertilizers. 

Available  Phosphoric  acid  is  an  expression  properly  employed  in  gen- 
eral, to  signify  phosphoric  acid  in  any  form,  or  phosphates  of  any  kind 
that  serve  to  nourish  vegetetlon.  In  the  soil  phosphoric  acid  and  all 
phosphates,  whatever  their  soluhUities  as  defined  in  the  foregoing  par- 
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agraphs,  are  more  or  less  freely  and  extensivelj  available  to  growinf; 
plante.  Great  abuDdance  of  "inBoluble"  phosphoric  acid  may  serve 
crops  ^ually  well  with  great  solubility  of  a  small  supply,  especially 
when  the  soil  and  the  crop  cany  with  them  coadittoDS  highly  favorable 
to  the  assimilation  of  plant  food. 

In  Commercial  Fertilizers,  "  available  phosphoric  acid  "  is  frequently 
understood  to  be  the  sum  total  of  the  "  wat«r-soluble"and  the  "citrate- 
soluble,"  with  exclusion  of  the  "insoluble." 

The  "insoluble  phosphoric  acid"  in  a  commercial  fertiliser  costing 
faO  to  $50  per  ton  has  very  little  or  no  value  to  the  purchaser,  because 
the  quantity  of  it  which  can  commonly  go  upon  an  acre  of  laud  has  no 
perceptible  effect  on  the  crop  and  because  its  presence  in  the  fertilizer 
excludes  an  equal  percentage  of  more  needful  and  much  more  valuable 
ingredients. 

In  Raw  Bone  the  phosphoric  acid  (calcium  phosphate)  is  nearly  in- 
soluble, because  of  the  animal  matter  of  the  bones,  which  eovelope  it; 
but  when  the  animHl  matter  decays  in  the  soil,  or  when  it  is  disinte- 
grated by  boiling  or  st«aming,  the  phosphate  mostly  remains  in  an 
available  form.  The  phosphoric  acid  of  "  Basic-Slag "  and  of  "Grand 
Caymao's  Phosphate"  is  in  some  soils  as  freely  taken  up  by  crops  as 
water-soluble  phosphoric  acid,  but  in  other  soils  Is  much  less  available 
than  the  latter. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoned  aa  "  anhydrous 
phosphoric  acid  "  (PgOe)  also  termed  among  chemists,  phosphoric  anhy- 
dride, phosphoric  oxide,  and  phosphorus  pentoxide. 

PoTAastcu  is  the  constituent  of  Fertilizers,  which  ranks  third  in  cost- 
liness. Id  plants,  soils  and  fertilizers,  it  exists  in  the  form  of  various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate, 
etc.    Potassium  itself  is  scarcely  known,  except  as  a  chemical  curiosity. 

Potash  signifies  the  substance  known  in  chemistry  as  potassium  oxide 
(KiO),  which  is  reckoned  as  the  valuable  fertilizing  ingredient  of  "  pot- 
ashes" and  "potash  salts."  In  these  it  should  be  freely  soluble  in  wa- 
ter and  is  most  costly  in  the  form  of  sulphate,  and  cheapest  in  the  form 
of  muriate  (potassium  chloride).  In  unleached  wood-ashes  it  exists 
mainly  as  jiotassium  carbonate. 


Valuation  of  Fbrtilizbbs. 

The  valuation  of  a  fertilizer  as  practised  at  this  station,  consists  in 
calculating  the  retail  Trade-value  or  cash-cost  (in  raw  material  of  good 
quality)  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal  to 
that  contained  in  one  ton  of  the  fertilizer. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  less  expensive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
cal  composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  $30  to  $50  per  ton  are  paid,  depend,  for  their  trade-valne  exclu- 
sively on  the  three  substances,  nitrogen,  phosphoric  acid  and  potash. 
which  are  comparatively  costly  and  steady  in  price.    The  trade-value 
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per  pound  of  these  ingredients  is  reckoned  from  the  current  market 
prices  of  the  standard  articles  which  furnish  them  to  commerce. 

The  coDsumer,  in  estimating  the  reasonable  price  to  paj  for  high- 
grade  fertilisers,  should  add  to  the  J^de-value  of  the  above  named  in- 
gredientg,  a  suitable  margin  for  the  expenses  of  manufacture,  etc.,  and 
for  the  convenience  or  other  advantage  incidental  to  their  use. 


Trade-Value  of  FERTiuzeR  Elements,  foe  18W.* 

The  average  Trade-values  or  retaU  costs  in  market,  per  pound,  of  the 

ordinaril7  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash  in 

raw  materials  and  chemicals,  as  found  in  New  England,  New  York 

and  New  Jersey  markets  during  1894,  were  as  follows : 


ia  salts 19 

nitrates H* 

Organic  nitrogen  in  dry  and  flne  Rround  flsh,  meat  and  blood..  18} 

in  cotton  seed  meal  and  castor  pomace IS 

in  Sne  bone  and  tankage 16} 

in  fine-medium  bone  and  tankage IS 

in  medium  bone  and  tankage..- 12 

in  coarser  bone  and  tankaRe 1 

in  hair,  horn  shavings  and  coarse  fish  scrap..  7 

Phosphoric  acid,  water-soluble ..  6 

citrate-solublef S} 

of  diy  ground  fine  fish,  bone  and  tankage b\ 

of  flae-medium  bone  and  tankage 4} 

of  medium  bone  and  tankage 3 

of  coarse  bone  and  tankage 2 

of  Hne  ground  fish,  cotton  seed  meal,  castor 

pomace  and  wood  ashes 5 

of  mixed  fertilizers  insoluble  in  ammonium 

citrate 2 

Potash  as  high-grade  sulphate  and  In  forms  free  from  muriate 

(or  chlorides) 6i 

as  muriate 4* 

The  foregoing  are,  aa  nearly  as  can  be  estimated,  the  prices  at  which, 
durii^  the  six  months  preceding  March  last,  the  respective  ingredients 
were  retailed  for  cash,  in  our  large  markets,  in  those  Taw  materials 
which  are  the  regular  source  of  supply.    They  also  correspond  to  the 

*  Adopted  at  a  conference  of  repreaen(atiTes  of  Che  Connecticut,  Masaachti- 
selts,  New  Jersey  and  Rhode  Island  Stations  held  in  Uarch,  1S94. 

-f  Dissolved  frotn  2  grams  of  the  fertilizer,  previously  extracted  with  pure 
water,  by  100  c,  c.  neutral  solution  of  ammonium  citrate,  sp.gr.  1.09.  in  30 
minutes,  at  66°  C.,  with  agitation  onoe  in  five  minutes.  Conimonly  called  "re- 
verted "  or  "  backgone  "  Phosphoric  Acid. 
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average  wholesale  price  for  the  six  monthe  ending  March  Ist,  plus 
about  30  per  cent,  in  caee  of  goods  for  which  we  have  wholesale  quota- 
tions. The  valuations  obtained  by  use  of  the  above  figures  will  be 
found  to  correepond  fairly  with  the  average  retail  jmceg  at  the  large 
markets  of  standard  raw  niat«rialB,  auch  as  : 

Sulphate  of  Ammoaia,  Muriate  of  Polaah, 

Nitrate  of  Soda,  SulpluOe  of  Potash, 

Dried  Blood,  Plain  Superpbospbalee, 

Azotin,  Dry  Ground  Fish, 

Ammonite,  Bones  and  Tankage, 

Qround  South  Carolina  Rock. 


The  Organic  Nitrogen  in  these  classes  of  floods  is  reckoned  at  the 
price  of  nitrogen  in  raw  materials  of  the  beet  quality,  Wi  cents. 

Insoluble  PboBpboric  Acid  is  reckoned  at  2  cents  per  pound.  Potash 
is  rated  at  ^  cents,  if  sufficient  chlorine  is  present  in  the  fertilizer  to 
combine  with  it  to  make  muriate.  If  there  is  more  Potash  present 
than  will  combine  with  the  chlorine,  then  this  excess  of  Potash  is  reck- 
oned at  6)  cents  per  pound. 

In  most  cases  the  valuation  of  the  ingredients  in  superphosphates 
and  specials  falls  below  the  retail  price  of  these  goods.  The  difference 
between  the  two  figures  represents  the  manufacturer's  charges  for  con- 
verting raw  materials  into  manufactured  articles  and  selling  them. 
The  charges  are  for  grinding  and  mixing,  bagging  or  barreling,  storage 
and  transportation,  commission  to  agents  and  dealers,  long  credits, 
interest  on  investments,  bad  debts,  and  finally,  proBts. 

The  majority  of  the  manufacturers  agree  that  the  average  cost  of 
mixing,  bagging,  handling  and  cart^e  ranges  from  ^S.OO  to  4.50  per 
ton. 

In  1694  the  avenge  selling  price  of  Ammoniated  Superphosphates 
and  Guanos  was  $83.98  per  ton,  the  average  valuation  was  $33.80,  and 
the  difference  $0.63,  an  advance  of  41.8  per  cent,  on  the  valuation  and 
on  the  wholesale  cost  of  the  fertilizing  elements  in  the  raw  materials. 

In  case  of  Special  manures  the  average  cost  was  $88.18,  the  average 
valuation  $38.93  and  the  difference  $9.51  or  33.3  per  cent,  advance  on 
the  valuation. 

To  obtain  the  Valuation  of  a  Fertilizer  we  multiply  the  pounds  per 
ton  of  nitrogen,  etc.,  by  the  trade-value  per  pound.  We  thus  get  the 
values  per  ton  of  the  several  ingredients,  and  adding  them  together  we 
obtain  the  total  valuation  per  ton. 

In  case  of  Qround  Bone,  the  sample  is  sifted  into  four  grades  and  we 
separately  compute  the  nitrogen-value  of  each  grade  by  multiplying 
the  pounds  of  nitrogen  per  ton,  by  the  per  cent,  of  each  grade,  taking 
y^th  of  that  product,  multiplying  it  by  the  trade-value  per  pound  of 
nitrogen  in  that  grade,  and  taking  this  final  product  as  the  result  in 
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cents.  SummiDg  up  the  separate  values  of  each  grade  thus  obtained, 
together  with  the  values  of  each  grade  of  phosphoric  acid,  similarly 
computed,  the  total  ia  the  Valuation  of  the  sample  of  boae. 

TTsES  AND  LmiTATioHB  OF  Fertiuzeb  Valuation. 
The  usea  of  the  "  Valuation"  are  two-fold  : 

1,  To  show  whether  a  given  lot  or  brand  of  fertilizers  is  worth,  as  a 
commodity  of  trade,  what  it  costs.  If  the  selling  price  is  not  higher 
than  the  valuation,  the  purchaser  may  be  tolerably  sure  that  the  price 
is  reasonable.  If  the  selling  price  is  twenty  to  twenty-five  per  cent. 
higher  than  the  valuation,  it  may  still  be  a  fair  price  ;  but  in  proportion 
as  the  cost  per  ton  exceeds  the  valuation  there  is  reason  to  doubt  the 
economy  of  its  purchase. 

2.  Comparisons  of  the  valuation  and  selling  prices  of  a  number  at 
similar  fertiUzers  will  generally  indicate  fairly  which  is  the  best  for  the 
money. 

But  the  valuation  is  not  to  be  too  literally  construed,  for  in  some  cases 
analysis  cannot  discriminate  positively  between  the  active  and  the  inert 
forme  of  nitrogen,  while  the  mechanical  condition  of  a  fertilizer  is  an 
item  whose  inSuence  cannot  always  be  rightly  expressed  or  appre- 

For  the  above  first-named  purpose  of  valuation,  the  trade-values  of 
the  fertilizingelements  which  are  employed  in  the  computations  should 
be  as  exact  as  possible,  and  should  be  frequently  corrected  to  follow  the 
changes  of  the  market. 

For  the  second  named  use  of  valuation  frequent  changes  of  the  trade- 
value  are  disadvantageous,  because  two  fertilizers  cannot  be  compared 
as  to  their  relative  money-worth,  when  their  valuations  are  deduced 
from  different  data. 

Experience  leads  to  the  conclusion  that  the  trade-values  adopted  at 
the  beginning  of  the  year  should  be  adhered  to  as  nearly  as  possible 
throughout  the  year,  notice  being  taken  of  considerable  changes  in  the 
market,  in  order  that  due  allowance  may  be  made  therefor. 

AaEicut-TOBAi.  Valcb  OP  Fertilizbrs. 
The  Agricultural  Value  of  a  fertilizer  is  measured  by  the  tieneflts  re- 
ceived from  its  use,  and  depends  upon  its  fertilizing  effect,  or  crop-pro- 
ducing power.  As  a  broad,  general  rule,  it  is  true  that  ground  bone 
superphosphates,  fish'Scraps,  dried  blood,  potash  salts,  etc.,  have  a  high 
agricultural  value  which  is  related  to  their  trade-value,  and  to  a  d^ree 
determines  the  latter  value.  But  the  rule  has  many  exceptions,  and  in 
particular  instances  the  trade-value  cannot  always  be  expected  to  fix  or 
even  to  indicate  the  agricultural  value.  Fertilizing  effect  depends 
largely  upon  soil,  crop  and  weather,  and  as  these  vary  from  place  to 
place,  and  from  year  to  year,  it  cannot  be  foretold  or  estimated  except 
by  the  resulte  of  past  experience,  and  then  only  in  a  general  and  protw- 
hlen 
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CLASSIFICATION  OF  FERTILIZERS  ANALYZED. 

RiW  Matbhialb. 

1.  CimloimTig  Nitrogen  aa  tftt  Chief  ValaabU  Ingredient. 

NitreM  o[  Soda 5 

Sulphate  of  Ammonia 3 

Dried  Blood 1 

Ground  Horn  and  Hoot 1 

Leather -'-.-  5 

Cottonseed  Meal 16 

Castor  Pomace 3 

J     Gluten  Feed I 

2.  Oontainiag  Fhospharic  Acid  aa  the  Chief  Vaiudble  Ingredient. 

Dicalwo  Phosphate 1 

Basic  Slag  or  OdorleBB  Phoaphate I 

Concentrated  Phoaphate -. 1 

Diasolyed  Bone  Black 3 

Dissolved  Rock  Phosphate _ 1 

3.  Qmiaiaing  PoUuh  aa  iht  Chief  Valuable  Ingredient. 

High  Grade  Sulphate  of  Potash 3 

Double  Sulphate  of  Potaab  and  Magnesia 3 

Muriate  of  Potesh 4 

i.  Containing  Nitrogen  and  Phoaphorie  Acid, 

Bone  UanureB 2S 

Tankage II 

Dry  Ground  Fish 9 

Mixed  Pbbtilizbrs. 

Bone  and  Pataab II 

Nitrogenous  Superphosphates  and  Quanos... T6 

Special  Manures 102 

Home  UUturea - 1 

UieOELLANEOUS. 

Cotton  Hull  Ashes 17 

Unleftcbed  Wood  Ashes 10 

Lime  Kiln  Ashes , - 1 

Saltpeter  Waste t 

3heep  Manure J 

Waste  from  BuameUug  of  Iron „ I 

331 
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DESCRIPTION  AND  ANALYSES  OF  FERTLIZEBS.* 

I.     Raw  Materials  Chieflt  Valuable  fob  Nitboqen. 

Nitrate  of  Soda  or  Sodiuu  Nitrate. 

Nitrate  of  Soda  is  mined  in  Chili  and  purified  there  before  ship- 
ment. It  contains  abont  16  per  cent,  of  nitrogeo,  eqaivalent  to 
97  per  cent,  of  pure  sodiam  nitrate.  The  nsual  gnarantee  is  "  96 
per  cent."  of  sodiam  nitrate,  equivalent  to  15.8  per  cent,  of  nitro- 
gen. 

4155.  Bought  by  J.  Norris  Barnes,  Yalesville. 

4168.  From  stock  of  L.  Sanderson,  New  Haven. 

4314.  From  stock  of  Olds  &  Whipple. 

4380.  Sampled  from  stock  of  J.  C.  Lincoln,  Berlin,  by  J.  C. 
Lincoln.    Bought  of  Bowker  Fertilizer  Co. 

4456.  Purchased  by  Station  and  dried  before  analysis. 


&NALTBB8. 


Moisture 1.79 

Insoluble  in  water 37 

Sodium  Chloride  (Salt) .33 

Sodium  Sulphate .48 

Sod[um  Nitrnte 36.83  . 


mo.oo        100.00       100.00       loo.oo    loo.oo 


Eqnivalent  Nitrogen 15.94  16.00  16.14  1B.84       I6.S0 

Ciwt  per  ton $ 50.00  65.00  49.00        

Nitn^^D    coatB     ceoti 

perpound. 15.6  17.0  15.4 

Sulphate  of  Ahuonia,  or  Ammonium  Sulphate. 
This  article,  now  made  on  a  large  scale  as  a  by-prodnct  of  gas- 
works, usually  contains  over  20  per  cent,  of  nitrogen,  the  equiva- 
lent of  94-97  per  cent,  of  ammonium  sulphate.  The  rest  is 
chiefly  moisture.  The  nsoal  guarantee  is  2S  per  cent,  of  am- 
monia, which  is  equivalent  to  20.6  per  cent  of  nitrogen,  but  com- 
mercial sulphate  of  ammonia  commonly  contains  less  than  that 
quantity. 

*  Tbis  chapter,  pageR  19-65,  liae  been  prepared  for  publicttion  by  Dr.  Jenlcine. 
The  analTMs  ol  Pertilizers  bave  been  made  by  UsBBrs.  Winton  and  Ogden  with 
the  conMBnt  aaaiHtance  of  Mr.  Lang*. 
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4418.  Sampled  and  sent  by  the  Qninnipiac  Co.,  Boston. 
4433.  Sampled  and  a^nt  by  L.  Saoderson,  New  Haven. 

Akaliseb. 

<11S  list 

Nitrogen 31.13  20.50 

Equivalent  Amnonia 35. 6B  24.H8 

Rctul  price  per  ton $80.00 

Nitrogen  costs  cents  per  pound.  19.5 

Dried  Blooi>. 

This  consists  of  slaaghter-honse  blood  which  has  been  dried  by 
superheated  steam  or  hot  air.  It  is  a  finely  pnlverized,  nearly 
odorless  substance,  red  or  dark  red  in  color,  and  rich  in  nitrogen 
that  is  qnickly  available  to  vegetation. 

A  single  sample,  4457  purchased  for  vegetation  experiments 
contained  13.20  per  cent,  of  nitrogen. 

Ground  Hokn  and  Hoof. 

We  are  informed  that  this  material  is  made  in  Chicago  from 
horns  and  hoofs  that  are  steamed  under  high  pressure,  which 
makes  them  brittle,  bo  that  they  can  be  gronnd  to  a  fine  powder. 

A  single  sample,  4458  obtained  for  vegetation  experiments 
contained  15.56  per  cent,  of  nitrogen. 

Cotton  Seed  Meal. 

This  material  is  of  two  kinds  which  are  known  in  trade  respec- 
tively as  nndecorticated  and  decorticated.  In  their  mannfactnr« 
cotton  seed  is  first  ginned  to  remove  most  of  the  fiber,  then 
passed  throngfa  a  "linter"  to  take  off  the  short  fiber  or  lint  re- 
maining, then  through  machines  which  break  and  separate  the 
hulls.  The  hailed'  seed  is  ground  and  the  oil  expressed.  The 
gronnd  cake  from  the  presses  is  used  as  a  cattle  food  and  fertili- 
zer. The  hulls  are  bnmed  for  fuel  in  the  oil  factory  and  the 
ashes,  which  contain  from  20  to  30  per  cent,  of  potash,  are  also 
used  as  a  fertilizer.  In  case  of  andecorticated  roeal  the  hulls  and 
the  ground-press  cake  are  mixed  together. 

4226.  Stock  of  Smith,  Northam  &  Co.,  Hartford,  sampled 
and  sent  by  Eugene  Brown,  Poquonock. 

4287.  Stock  of  Smith,  Kortbam  &  Co.,  Hartford,  sampled  and 
sent  by  H.  H.  Austin,  Snffield. 
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4164.  Stock  of  H.  K.  Brainard,  ThompaonviUe,  sampled  and 
sent  by  C.  D.  Woodworth,  Thompson ville. 

431S.  Stock  of  Olds  &  Whipple,  Hartford,  sampled  and  sent 
by  Eagene  Brown,  Poquonock. 

4143  and  4144.  Samples  of  two  lots  of  meal  made  by  tbe 
Charlotte  Oil  and  Fertilizer  Co.,  Charlotte,  N.  C,  sampled  from 
stock  of  J.  F.  Hyde,  Hampton,  by  C.  A.  Hammond,  Elliot. 

4331.  Stock  of  L.  Sanderson,  Kew  Haven,  sampled  and  seot 
by  F.  C.  Root,  Suffield,  from  a  car  lot  bought  by  J.  H.  Van 
Gelder,  Suffield. 

4297.  Stock  of  Olds  &  Whipple,  Hartford,  sampled  and  sent 
by  E.  J.  Wells,  E.  Windsor  Hill. 

4389.  Stock  of  R.  A.  Parker,  Warehouse  Point,  sampled  and 
sent  by  J.  B.  Noble,  E.  Windsor  Hill. 

4337.  Stock  of  Olds  &  Whipple,  Hartford,  sampled  by  E.  J. 
Wells,  E.  Windsor  Hill. 

4388,  Stock  of  W.  W.  Cooper,  Suffield,  sampled  and  sent  by 
H.  H.  Austin,  Suffield. 

4199.  Stock  of  Coles  &  Weeks,  Mlddletown,  sampled  and  sent 
by  J.  M.  Hubbard,  Middletown. 

4301.  Bought  of  H.J.  Baker  &  Bro.,  sampled  and  sent  by 
E.  A.  Wildman,  New  Milford. 

This  is  un decorticated,  whence  the  low  content  of  nitrogen. 

4340.  Stock  of  Olds  &  Whipple,  sampled  and  sent  by  E.  S. 
Clark,  Hartford. 

4358.  Stock  bought  of  Edward  Austin,  by  H.  N.  Loomis, 
Suffield,  sampled  and  sent  by  F.  C.  Root. 

4359.  Stock  bought  of  Edward  Austin  by  H.  A.  Sheldon, 
Suffield,  sampled  and  sent  by  F.  C.  Root. 

The  prices  quoted  in  the  table  represent  average  retail  rates. 
In  many  cases  car  lots  were  bought  at  from  $24.25  to  $34.75  per 
ton  at  the  purchaser's  freight  station. 

The  nn decorticated  4301;  even  at  wholesale  rates,  is  not  M 
economical  to  buy  as  the  hulled  meal  at  retail  prices. 

Attention  is  again  called  to  the  merits  of  Cotton  Se«d  Meal  as  a  fer- 
tilizer. It  is  the  cheapest  supply  of  avaJlable  organic  nitrogen  now  in 
market.  Experience  denioDst rates  that  it  is  very  prompt  to  act  and 
quite  odorless. 

Its  Dse  as  a  fertilizer  seems  to  be  mostij  confined  at  present  to  to- 
bacco, bnt  it  is  equally  valuable  for  other  crops  and  at  present  rates, 
deserves  to  be  used  exteosively,  to  replace  tbe  bisber  priced  nitr^en 
of  dried  blood,  tankage  and  ground  bone. 
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CaSTOE  PoMACa 

This  is  the  grouod  residue  of  castor  beans  from  which  castor 
oil  has  been  extracted.  An  ezcellent  fertilizer,  but  ie  extremely 
poisonous  to  animals  which  often  eat  it  greedily  when  the  oppor- 
tunity ofiers. 

4306.  Red  Seal  Castor  Pomace,  made  by  the  Red  Seal  Castor 
Oil  Co.,  St  Louis,  Mo.,  sampled  from  stock  of  Olds  &  Whipple, 
Hartford. 

4204.  Collier  Castor  Pomace,  sampled  from  stock  of  F.  Ella- 
worth,  Hartford. 

4313.  Baker  &  Bro's.  Castor  Pomace,  made  by  H.  J.  Baker  & 
Bro.,  N.  Y.,  sampled  by  W.  H.  Olcott,  So.  MancLester,  from 
stock  of  W,  L.  Buckland,  Burnside. 

Analisks. 

4S«$  ISM  lilt 

Nitrogen S.S9  .^.40  B.34 

Phosphoric  Add 1.69  1.81  1.39 

Polaeb 1.89  .98  .93 

Coat  per  too ta*.00  24.00  24.00 

Nitrogen  costs  per  pound*.....        19.1  19.9  ao.3 

Castor  Pomace  is  regarded  by  some  growers  as  the  very  best 
source  of  nitrogen  for  the  tobacco  crop.  They  are  therefore  quite 
willing  to  pay  a  special  price  for  nitrogen  in  this  form.  On  any 
other  crop  there  can  be  no  economy  in  using  castor  pomace  when 
cotton-seed  nitrogen  can  be  bought  for  four  or  five  cents  less 
per  pound. 

1570  pounds  of  cotton  seed  meal  contain  as  mnch  nitrogen  as 
2000  pounds  of  castor  pomace  and  now  cost  $3.20  less. 

In  the  tests  made  in  1692  by  this  Station  coSperating  with  the 
Conn.  Tobacco  Experiment  Company,  wrapper-tobacco  grown 
with  ^d  of  castor  pomace  did  not  differ  either  in  quality  or  yield 
from  that  maoared  with  cotton  seed  meal,  using  equal  amounts 
of  nitrogen. 

Glittkw  Feed. 
This  is  a  residue  from  the  glucose  manufacture  much  used  as 
feed. 
*  Allowiag  G  cents  per  pound  Tor  phosphoric  acid  and  B)  cents  per  pound  for 


.y  Google 


24         CONNECTICUT   EXPERIMENT  STATION   REPORT,   1894. 

A  sample,  4455,  was  sent  bj  H.  J.  Lathrop  of  Saffield,  witli 
ioqairy  ae  to  its  valae  as  a  fertilizer  for  tobacco. 

The  sample  cootained  3.06  per  cent,  of  nitrogen,  bat  do  consid- 
erable quantities  of  potash  and  phosphoric  acid. 

At  the  price  given,  $16  to  $17  per  ton,  the  ponnd  of  nitrogen 
costs  26  cents,  while  in  cotton  seed  meal  it  coats  little  more  than 
half  as  much. 


II,     Raw  Materials  of  High  Grade  Containing  Fhospbobic 
Acid  as  tue  Chief  Valuable  Ingredient. 

Odosi-E88  Phosphate.* 

4200.  Bought  of  Allison,  Stroup  tfe  Co.,  N.  Y.  city.,  general 
agents.  Sampled  and  sent  by  J.  M,  Hubbard,  Middletown. 
Cost  $19  per  ton  in  car  lots. 

This  material,  a  by-prodact  of  the  steel  mannfacture,  contains 
21.58  per  cent,  of  phosphoric  acid  of  which  6.42  per  cent,  is  sola- 

"  Odorless  phosphate"  contains,  besides  20  per  cent,  or  more  of 
phosphoric  acid,  some  45  to  SO  per  cent,  of  lime,  10  of  oxide  of 
iron,  5  to  T  of  silica  and  smaller  quantities  of  manganese,  alumina 
and  magnesia. 

That  the  phosphoric  acid  of  "  odorless  phosphate"  is  so  readily 
available  as  to  make  its  use  profitable  under  some  conditions  has 
been  abundantly  proved  by  experience  in  this  oonnlry  and 
abroad. 

Wagner,  from  the  results  of  carefully  conducted  vegetation 
experimentB  concluded,  that  two  parts  of  phosphoric  acid  in  the 
Ibrm  of  very  finely  ground  basic  slag  have  the  same  crop-produc- 
ing power  in  the  first  year  as  one  part  of  water-soluble  phosphoric 
acid  of  a  superphosphate.  When  the  slag  is  not  extremely  fine 
its  fertilizing  value  is  very  much  less  than  this. 

That  is  100  pounds  of  dissolved  bone  black  and  148  pounds  of 
basic  slag,  will,  on  land  which  is  deficient  in  phosphates,  produce 
about  the  same  crop-increase  in  the  season  following  the  applica- 
tion. 

But  this  statement  can  only  be  roughly  true  in  a  general  sense. 

The  comparative  effect  of  basic  slag  and  plain  superphosphates 
depends  largely  on  the  quality  of  the  soil  and  the  kind  of  crop. 
*  Also  kDotFn  as  Basic  Slag,  Thomas  Slag  or  Tbomaa-GIlcbriat  Slag. 
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In  general  basic  slag  will  have  its  best  effect  oo  moist  soils  rich 
in  bnmus  and  on  crops,  like  com,  which  have  a  long  period  of 
growth.  It  is  recommended  for  orchards  and  for  grass  land  be- 
fore seeding  down. 

Id  the  reports  of  this  Station  for  1887,  1888  and  1889  are  re- 
corded the  results  of  field  trials  with  imported  basic  slag  (cost- 
ing bat  tlS.SO  per  ton)  which  illustrate  its  value  aa  a  fertilizer. 

At  the  price  now  quoted,  phosphoric  acid  in  this  article  costs 
abont  4.4  cents  per  pound  in  car  lota. 

This  is  somewhat  more  than  half  the  price  of  water-soluble 
phosphoric  acid  in  dissolved  bone  black. 

Attention  is  also  called  to  the  analysis  given  below,  ^o.  4152, 
of  dissolved  So.  Carolina  rock,  the  price  of  which  was  excep- 
tionally low,  bnt  whose  water- soluble  phosphoric  acid  costs  little 
more  than  half  as  mnch  as  the  phosphoric  acid  of  the  basic  slag 
of  which  two-thirds  is  insoluble  both  in  water  and  ammooiam 
citrate. 

Dissolved  Bone  Black  and  Dissolved  Rock  Phosfhatk, 
Dissolved  Sone  Black. 

Bone  Blaok,  made  by  subjecting  bone  to  a  red  heat  without 
access  of  air,  is  used  in  sugar  refiueries  to  decolorize  sugar  so- 
lutions. The  waste  bone  black  dried,  and  treated  with  oil  of 
vitriol  makes  a  "superphosphate"  of  high  grade  which  does  not 
cake  together  on  standing,  but  remains  as  a  fine  powder  suitable 
for  application  to  the  land. 

4171.  Stock  of  L.  Sanderson,  New  Haven. 

4315.  Stock  of  D.  Moriarty,  Yaleaville,  agent  of  Quinnipiac 
Co.,  of  Boston. 

Dissoloed  Rock  Phosphate  or  Acid  Rock. 

4152.  This  material,  made  by  treating  the  mineral  phosphates 
mined  in  So.  Carolina  and  Florida  with  oil  of  vitriol,  is  the  most 
common  source  of  the  phosphoric  acid  of  factory-mixed  fer- 
tilizers. 

The  per  cent,  of  phosphoric  acid  in  a  fertilizer  multiplied  by 
2.18  gives  the  amount  of  tricaloium  phosphate  or  so-called  "  bone 
phosphate,*'  which  figures  in  commercial  transactions  and  signifies 
not  that  the  phosphate  is  in  the  form  of  bone,  but  is  reckoned  on 
the  same  basis  in  accordance  with  trade  usage. 
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4153.  BoDgbt  in  Carteret,  N'.  J.,  by  J.  Norng  Baraes,  Ysles- 
viile.     TLe  price  is  exceptionally  low  even  for  cat  lots. 

Akaltbes. 

4111  4tlS  41ftS 

Wator-Botuble  phoaphoric  acid 17.17  ,    14.51  10.T8 

Citrate-soluble  or  rBTerted  pbospboricacid.           .23  .37  3.GI 

Insoluble  phosphoric  acid .08  .00  1.42 

Total  phosphoric  acid 17.48  14.B8  15.T1 

Coat  per  ton $26.00        24.00         12.00* 

Water-soluble  phosphoric  add  costs 
cents  per  pound 7.4  8.3  3.5 

Tilts  material,  which  should  contain  12-14  pei*  cent,  of  soluble 
and  reverted  phosphoric  acid,  is  apt  to  cake  on  keeping,  but  if 
mixed  promptly  with  sufficient  cotton-seed  meal,  tankage,  or 
other  organic  matter,  there  is  do  difficulty  in  handling  it. 

III.     Raw   Materials   of  High   Grade   comtainihg   Potash. 
High  Grade  Sulphate  of  Potash. 

This  chemical  flhoald  contain  over  90  per  cent,  of  pure  potas- 
sium sulphate  (sulphate  of  potash)  or  about  fifty  per  cent,  of 
potassium  oxide  the  same  quantity  as  is  supplied  by  muriate,  and 
should  be  nearly  free  from  chlorine. 

Two  samples,  4337  and  4381,  sent  to  the  Station  as  "  High 
grade  Sulphate  of  Potash,"  proved  to  be  cotton  ball  ashes  !  The 
analyses  of  these  goods  will  be  found  with  the  others 'of  cotton 
hull  ashes. 

4169.  From  L.  Sanderson,  New  Haven. 

4S8€.  Sampled  by  H.  H.  Austin,  Suffield,  from  stock  purchased 
by  him. 

[For  analyses  aee  table  on  page  27.] 

Double  Sulphate  of  Potash  and  Magnesia. 
This  material  is  usually  sold  as  "  sulphate  of  potash  "  or  "  man- 
ure salt,"  on  a  guarantee  of  "  48-50  per  cent,  sulphate,"  which 
is  equivalent  to  25.9-27.0  per  cent,  of  potassinm  oxide.  Besides 
some  46-60  per  cent,  of  potassium  sulphate  it  contains  over  30 
per  cent,  of  magnesium  sulphate,  chlorine  equivalent  to  3  per  cent, 
of  common  Halt,  a  little  sodium  and  calcium  sulphates,  with  vary- 
ing quantities  of  moisture. 
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4170.  From  L.  SanderBon,  New  Haven. 

4295.  Sampled  and  eent  by  E.  J.  Wells,  East  Windsor  Hill, 
from  stock  of  Olds  &  Whipple,  Hartford,  agents  of  Qninnipiao 
Co.,  Boston. 

4430.  Sampled  and  ttent  by  the  Quinnipiao  Co.,  Boeton. 
[For  analyseB  see  the  following  table.] 

MuBUTB  OF  Potash. 

Commercial  muriate  of  potash  contains  about  80  per  cent,  of 
muriate  of  potash  (potasHium  chloride)  15  per  cent,  or  more  of 
common  salt  (sodium  chloride),  and  4  per  cent,  or  more  of  water. 

It  is  generally  retailed  on  a  gnarantee  of  HO  per  cent,  muriate, 
which  is  equivalent  to  60.S  per  cent,  of  potassium  oxide. 

4151.  Sampled  by  J.  Norris  Barnes,  Talesville,  from  a  supply 
bought  in  New  York. 

4175.  Stock  of  L.  Sanderson,  Now  Haven. 

4392.  Sampled  by  E.  C.  Warner,  Fair  Haven,  from  goods  pur- 
chased of  L.  Sanderson,  New  Haven. 

4419.  Sampled  and  sent  by  the  Qulnnipiac  Co.,  Boston. 

&MALTBKS. 

ilM    4S8*    4111    4SM    44M    41SI     ll»     4StS    441t 

PotaSBium      oxide 

soluble iD water.  48.96  49.69  26.41  27.34  32.3G  56.65  49.0T  53.02  44.96 
Gqalvaleot        buI- 

phate  of  potash  90.53    91.91    48,96   60,51    69,84     

EquiTaleol     touri. 

Bte  of  potash 89,50    77.52    82.18    71.03 

CoBtperton (56.00  51.00   30,00    :iO,00     ....    3T.80*  42.B0   42.50     

Potassium  oxide 

costscentiper 

pound 5.6      5.1      5.7      5.5    ....  4.3      4.1     .--- 

The  average  coKt  of  potassium  oxide  (potash)  in  the  form  of 
high  grade  sulphate  is  not  far  from  5^  centp,  its  cost  in  the  double 
sulphate  of  potash  and  magnesia  is  about  the  same.  Polaeh  in 
the  form  of  muriate  is  about  one  and  one-quarler  cents  per  pound 
cheaper. 

For  all  crops  except  tobacco,  sugar  beets  and  possibly  potatoes, 
muriate  of  potash  is  altogether  the  most  economical  sonrce  of 
supply. 

•  f.  o.  b.,  New  York. 
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II  tanriate  iB  applied  io  moderate  quantity  in  the  fall  or  very 
early  spring  to  potato  land  no  damage  to  the  quality  or  prodact- 
iveoeaB  of  the  crop  need  be  feared. 

IV.     Raw  Matebials  containing  NiTBOGEtr  and  Phobfhobic 

Acid. 

Bo  ME  Manures. 

The  terms  "  Bone  Dust,"  "  Ground  Bone,"  "  Bone  Medl "  and 
"Bone"  applied  to  fertilizers,  sometimes  signify  material  made 
from  dry,  clean  and  pure  bones  ;  in  other  cases  these  terms  refer 
to  the  result  of  crushing  fresh  or  moist  boneo  which  have  been 
thrown  out  either  raw  or  after  cooking,  with  more  or  lees  meat, 
tendon,  and  grease  and — if  taken  from  garbage  or  ash  heaps — 
with  ashes  or  soil  adhering ;  again  they  denote  mixtures  of  bone, 
blood,  meat  and  other  slaughter-house  refuse  which  have  been 
cooked  in  steam-tanks  to  recover  grease,  and  are  then  dried  and 
sometimes  sold  as  "  tankage ;"  or,  finally,  they  apply  to  bone 
from  which  a  large  share  of  the  nitrogenous  substance  has  been 
extracted  in  the  glue  manufacture.  The  nitrogen  of  all  these 
varieties  of  bone  when  they  are  in  the  same  state  of  mechanical 
subdivision  has  essentially  the  same  fertilizing  value. 

The  method  adopted  for  the  valuation  of  bone  manures,  which 
takes  account  of  their  mechanical  condition  as  well  as  chemical 
composition  is  fully  explained  on  page  16. 

1,  Sampled  by  Station  agents. 

On  following  pages  are  tabulated  eighteen  analyses  of   this 

class.     The  last  sample  4184  is  a  mixture  of  bone  and  salts  of 

which  the  latter  were  perhaps  added  to  dry  and  preserve  the 

former. 

Excluding  4184  from  the  caicutation,  the  average  cost  of  the  Beven- 
teen  samples  of  bone  manure  was  $33-59  and  the  averag^e  valuation 
?3aoi- 

The  valuation  during  this  jear  has  therefore  been  rather  lower  than 
is  justified  by  the  market  prices. 
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2.  Sampled  by  manvfacturera ;  and  3.  Sampled  by  conaurrwa. 

Sample  4328  deposited  at  the  StatioD  by  the  manufaoturer  in 
compliance  with  the  law,  was  analyzed  to  meet  the  requirement 
of  the  law  <fthich  calls  for  an  aonual  analysis  of  each  brand.  The 
eampUng  agents  of  the  station  did  not  succeed  in  finding  this 
brand  OD  sale  In  the  State. 

The  other  samples  described  below  were  sent  in  by  private 
parties  and  this  Station  is  not  responsible  for  the  accnraoy  of  the 
sampling.  The  Station  holds  however  in  each  case  a  written  cer- 
tificate that  the  sample  was  drawn  in  accordance  with  its  printed 
iDBtrncttons. 

2.  Sampled  by  manufacturers. 
4328.  Bone  Meal  made  by  the  L.  T.  Frisbee  Co.,  Hartford. 

3.  Sampled  by  coneumere. 

4153.  Bone  bought  in  New  York  by  J.  Norris  Barnes,  Yalcs- 
ville.     Sample  drawn  by  him. 

4158>  Chittenden's  Groand  Bone.  Sold  by  National  Fertilizer 
Co.  Bridgeport.  Sampled  and  sent  by  T.  J.  Strond,  Shaker 
Station. 

4396.  Bone  bought  of  Olds  &  Whipple,  Hartford.  Sampled 
and  sent  by  E.  J.  Wells,  E.  Windsor  Hill. 

4448  and  4449.  Bone  bought  of  H.  K.  Brainard,  Thompson- 
ville,  said  to  be  from  H.  J.  Baker  &  Bro.  N.  Y. 

4448.  Sampled  and  sent  by  T.  J.  Stroud,  Shaker  Station. 

4449.  Sampled  and  sent  by  Sumner  F.  Sikes,  Suffield. 

MscaANiciL  Analyses. 

WIS  Hit    4ISS  UH  lUi  titt 

Fine,  smaller  than  ^  inch 96        0        61         60  G7  5T 

Fine  medium,  smaller  tban  J^  inch,      4      37         2il         23  43  42 

Medium,  Bmaller  than  ^  iach...       0      60         11         16  I  1 

CoarBe,  larger  than  ^,  iQcb 0        3  2  I  0  0 

100     100        100        100        100        100 

Cbbiciqal  Akaltses. 

Nltrogeo 3.63   4.10       2.T8  2.82      3.72     3.80 

Phosphoric  acid .*. S6.80  24.78    26.00  23.13  21.1131.30 

Coetperton $ 22,50*    33.00     ,...   32,00 

Valnation  pet  ton $31.5928.11    34.36  80.30  33.1  B  33.60         * 

*  Car  lot 
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Sample  Ko.  4209  was  reported  by  the  sampling  ageDt  to  have 
been  drawn  from  stock  of  6.  S.  Butter,  Cromwell,  labelled  The 
Rogers  &  Hnbbard  Go's.  Strictly  Pure  Fine  Bone. 

The  Rogers  &  Habbard  Co.  object  that  the  analyBis  does  not 
represent  the  composition  of  the  brand  named,  see  No.  4207  in 
the  table  page  29,  and  that  there  is  probably  some  mistake 
about  the  sample. 

The  analysis  of  Sample  No.  4376,  Pure  Fine  Ground  Bone 
made  by  the  Rogers  Manufacturing  Co.  Rockfall,  sent  by  the 
,  manufacturers,  is  objected  to  by  them  because  the  sample  is 
coarser  than  the  average  of  iheir  ground  bone.  For  these  rea- 
sons the  two  analyses  are  not  included  in  the  foregoing  Table. 

MEOBAHICIL   AHAITSES. 

4tH  tVti 

Yiite,  amallsr  than  ^  inch 19  21 

Fiae  medium,  Bmaller  tbaa  ^j  inch 40  SO 

Medium,  tEnaller  tluD  ^  inch II  -  40 

Coarse,  larger  than  ^  inch.-. 0  9 


Cbbhioal  Ahaltses. 

Nitrogen 3.60  4.J3 

Phosphoric  acid 26,80  21.14 

Cost  per  l«D $30.00  

TaluatioD  per  (on $36.02  $28.20 

Tankage. 
This  name  is  applied  to  the  sediment  remaining  in  tanks  where 
meal  scrap  and  bone  are  cooked  with  water  to  separate  the  fat. 
After  boiling  or  steaming,  tbe  fat  rises  to  the  surface  and  is 
removed,  the  soup  is  run  ofi,  and  the  settlings  at  the  bottom  are 
dried  and  sold  as  tankage. 

Sampled  hy  Station  Agent. 
4123.  Made  by  C.  H.  Davis  Sb  Co.  Norwich. 

4173.  Pulverised  Bone  and   Meat.     Stook  of  L.  Sanderson, 
Kew  Haven. 

4174.  Blood,  Bone  and  Meat     Stock  of  L.  Sanderson,  New 
Haven. 

42A3.  Bone  Fertilizer.    Made  by  Plumb  Se  Winton,  Bridge- 
port. 
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4316.  Bone  Tankage.  Made  by  Geo.  F.  Taylor  A  Erueh, 
New  York  City. 

Uechakical  Analtses. 

IIU  1171  41T1  lU*  ai$ 

Fine,  smaller  IhtD  ^  inch 30  11  63  64       63 

Fine  medium,  smaller  (hao  J^  ioch..        32  19  20  22        19 

Uedium,  smaller  tlian  ^  inch 20  9  II  13  IS 

Coarse,  larger  than  -fg  inch 18  1  6  I  10 

100       100       100      IDO      100 

Cheuical  Akaltses. 

Xilrogen 4.92     3.19  B.29  5,40  6.27 

Phosphoric  acid le.O.T    24.03  n.49  18.04  17.47 

Valuation  per  ton $25.47    36.24  32.88  34.48  33.88 

CostpertoQ $20.00   3S.O0  35.00  30.00  2I.90* 

Sampled  by  manufacturer  or  consumert, 

4421.  Tankage  sold  and  eampledby  the  Quinnipiac  Co.,  Boston. 

4436.  Bone  Tankage.  Sold  and  sampled  by  C.  Bnekingham, 
Sonthport. 

4070>  Acidified  Taokage  bongbt  and  eampled  by  Geo.  Batler, 
Cromwell. 

4154.  Tankage  made  by  theMeriden  Provision  Co.,  Meriden. 
Sampled  by  J.  Norris  Barnes,  Yalesville. 

4398.  Bone  and  Meat.  Stock  of  A.  Pouleur,  Windsor. 
Sampled  and  sent  by  E.  J.  Wells,  E.  Windsor  Hill. 

Uecbanical  Akaltseb. 

Utl     tiU  40Ta  41(1  1118 

Fine,  smaller  than  ^  inch 69         24  40  GS  65 

Fine  medium,  smaller  than  ^  inch..         20        27  32  IG  18 

Uedium,  emaller  tlian  Vi  inch 11         37  20  11  14 

Coarse,  la ntcr  than ']^  inch   0         12  8  16  13 

100     :oo     100     100     100 

Chemical  AcAtrsBS.  akd  Valcatioss. 

Nitrogen 5.S7      4.67      4.55      6.89  2.88 

Phosphorio  acid 11.9B    16.12      4.39t  13.24  25.10 

Valuation  per  ton |29.84    24.69   14.4S   28.77  30.97 

•Car  Iota. 

f  Of  which  3.98  per  cent,  is  soluble  io  water. 
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Dbt  Ground  Fish. 

This  material  ie  often  Bpriokled  with  diluted  oil  of  vitriol  to 
hinder  decay  during  drying,  and  the  bones  of  the  fish  are  as  a 
result  softened  and  to  some  extent  dissolred. 

4808.  Pnre  Dry  Fish  Gnano.  Made  by  The  Miles  Fertilizer 
and  Oil  Co.,  Milford.  Sampled  by  Sution  ^ent  from  stock  of 
Olds  &  Whipple,  Hartford. 

4379.  Dry  Ground  Fish.  Sold  by  Qninnipiao  Co.  Boston. 
Sampled  by  Station  agent  from  stock  of  D.  C.  Wood,  Stratford. 

4203.  Dry  Ground  Fish.  Made  by  Leander  Wilcox,  Mystic. 
Sampled  and  sent  by  H.  H.  Austin,  Suffield. 

ANAIiTaXB, 

41*t  417*  litt 

Nitrogen  as  ammonia 3B  .21 

Nitrogen,  oi^nic S.SG  1.91  8.9S 

ToteJnitrogen g.M  T.«  •.» 

Watar-Boluble  pboaphoric  scad .48  .S2              .86 

Oltrate-Boluble  (reverted)  pboaphoric 

acid 6.60  B,Oe  4.26 

iDBolubts  phosphoric  acid 1.34  .90  S.3S 

Total  phoBpboric  add T.H  t.tt  9.48 

Cost  per  ton $38.00  38.00  35.00* 

Taluation  per  ton $40.14  36.06  40.84 

Mixed  Febtilizbrs. 
Bone  and  Potash, 

4377.  Circle  Brand  Bone  and  Potash,  made  by  Bradley  Fer- 
tilizer Co.,  Boston,  and  sample  furnished  by  them. 

The  samples  named  below  were  drawn  by  an  agent  of  this 
Station. 

4266.  Al  Fertilizer,  made  by  C  Buckingham,  Sontbport. 
Stock  of  R.  C.  Wilcox,  Gnilford. 

As  the  results  of  this  analysis  were  unsatisfactory,  Mr.  Bucking- 
ham asked  that  another  sample  be  drawn,  which  is  4427,  Al 
Fertilizer,  made  by  C.  Buckingham,  and  drawn  from  stock  at  his 
warehouse. 

4268.  Self  Recommending  Fertilizer,  made  by  F.  Nuhn, 
Waterbary,  sampled  from  stock  of  manufacturer. 

4305.  Sqaare  Brand  Bone  and  Potash,  made  by  Bowker 
Fertilizer  Co.,  Boston,  Mass.,  sampled  from  stock  of  D.  B,  Wil- 
son, Waterbnry. 
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4428.  Ground  Bone  and  Potash,  made  by  The  E.  F.  Coe  Co., 
N.  T.    Stock  of  Wbeeler  &  Hoves,  Bridgeport. 

UBOSANICAL   AHiLrSES. 

4»7  4tM  Am  4»g  IS«  14)8 

Fioe,  Bmaller  than  ,^  inch 51  60  Q2  4S  63  S7 

flneoiedlDm,  emaller  than  ^inch...        33  23  U  ii  31  26 

Medium,  smaller  than  ^^  inch 13  13  18  IT  13  IG 

Ooarae,  larger  than  ^  inch 0  4  6  13  3  2 


Cqewcil  Ahalyses. 

Nitrogen S.32     1.45     4.67     3.1S    1.78     3.10 

Phosphoric  arid 19.34    10.48    11.00    19.83  I  B.6S  23.19 

Potash 3.61      6.75»    6.91+    4.37     1.91      3.03^ 

Cost  per  ton $3B.0O    36.00   35.00  29.00  30.00 

Valuation  per  ton $28.10   29.60   29,71    31.91  3G.2T  30.15 

4183.  W&B  drawn  from  stock  of  Elmer  S.  Bank?,  Soathport. 
It  purported  to  be  E.  F.  Coe'a  Bone  and  Potash. 

It  contained  1.35  per  cent,  of  nitrogen,  18.04  per  cent,  of  phos- 
phoric acid  and  2.48  percent,  of  potash. 

The  maouracturer  objected  that  this  analysis  did-  not  at  all 
represent  the  goods  and  requested  that  another  sample  bp  drawn 
and  tested.  The  analysis  of  the  second  sample  is  given  in  the 
table  above.  No.  4428. 

The  two  following  samples  are  called  "  bone  and  potash,"  but 
they  are  not  stated  to  contain  any  nitrogen. 

4383.  Diamond  Brand  Bone  and  Potash,  made  by  Walton, 
Wbann  A  Co.,  Wilmington,  Del.  Stock  of  W.  S.  Hill,  Sbuth- 
ford. 

4383.  Bone  and  Potash,  made  by  Great  Eastern  Fertilizer  Co., 
Rutland,  Vt.     Stock  of  J.  TT.  Sanders,  North  Stamford. 

Ajjaltsbb. 

4181  4IS1 

Water-Boloble  phosphoric  acid 11.4!  6.66 

Gil  rate-soluble  (reverted)  phosphoric  acid    ..  2.34  4.42 

Insoluble  phoapl I oric  acid .07  .33 

Potash,  as  muriate 2.94  2.21 

Valuation  per  ton $19.19  14.85 

Cost  per  ton $2.^.00  30.00 

*  5.03  per  cent  in  torm  ot  sulphate. 

\  5.01  per  coot  m  fonn  oE  aulphate. 

\  1.73  per  cent  in  form  of  suJpluite. 
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The  two  following  Bamplea  were  drawn  by  0.  J.  Dewey,  Bnck- 
land.  They  are  said  to  represent  two  diSereat  lots  of  Bradley 
Fertilizer  Co.'s  Bone  and  Potaeb,  Circle  Brand,  ahipped  direct  to 
Mr.  Dewey  by  the  manafacturer. 

U  ECS  A  NIC  A  L  Analyses. 

Fine,  amsller  than  g^  inch 4I>  GS 

Fine  medium,  amaller  Ihaa  -j^  inch 18  2T 

Medium,  amaller  than  -ff  inch . 25  11 

Coarse,  laj^er  than  -fj  inch 12  4 


Ckbhical 

Xitrogsn 2.62 

PhOBphoric  add 11.77 

Potash 2.-16 

Cosi  per  ion |33.00 

Valuation  per  Ion $19.33 


II.     NiTROuKjfora  Sitpkrphosphatks  and  Guanos. 

Here  are  included  those  mixed  fertilizers  containing  nitrogen, 

phosphoric  acid  and  in  most  cases  potash,  which  are  not  designed 

by  their  manufacturers  for  use  on  any  special  crop.     "Special 

Manures  "  are  noticed  further  on. 


1.     Samples  drawn  by  Station  agenU. 
In  tbe  tables  on  pages  38  to  43  are  tabulated  the  analyses  of 
fifty-three   brands,   made  on   samples  collected  by  the   Station 
agents. 

The    GtTABANTEKS. 

Tbe  law  of  Connecticut  requires  every  package  of  fertilizer  to 
bear  a  statement  of  the  actual  composition  of  tbe  goods.  This 
statement  expresses  the  quantities  of  nitrogen,  phosphoric  acid 
and  potash  within  certain  limits,  for  instance  "  nitrogen  2-4  per 
cent" 

If  a  fertilizer  with  such  a  guarantee  actnally  contains  2  per 
cent,  of  nitrogen,  it  justifies  the  manufacturer's  statement. 
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It  ia  ttae  lowest  figures  of  the  g^arsntee  therefore  that  pnrchasen 
should  regftrd. 

Of  the  fift7-three  brands  here  reported  sixteen  are  below  their  miai- 
roain  euarantee  in  respect  of  one  ioEredieat,  and  two  in  respect  of  two 
ingredients.  That  is,  more  than  one-fonrth  of  all  the  nitrogenoos 
superphosphates  in  our  market  contain  less  of  one  or  of  two  ingredi- 
ents than  they  are  claimed  to  contain. 

It  IB  urged  that  an  excess  of  one  ingredieDt  over  the  gaarantee 
should  be  held  to  make  good  the  dofioiency  of  another.  Bnt 
with  reasonable  care  and  Bkill  ia  the  manufacture  and  in  the 
aampiing  and  analysis  of  the  goods  the  actnal  analysis  ehonld  not 
fall  below  the  minimum  guaraateed  in  any  respect  particularlj 
when  wide  limits  are  allowed  in  the  gaarantees  themselres. 


Cost  and  Vai,bation. 
Cost. 

The  method  used  to  ascertain  the  retail  cash  price  of  the  super- 
phosphates is  as  follows : 

The  sampling  agents  inquire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analyus  when  done  is  reported  to 
each  dealer  from  whom  a  sample  was  taken,  with  an  enclosed 
postal  card  addressed  to  the  Station,  and  a  request  to  note  on  it 
whether  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
Station. 

From  the  data  thus  obtained  the  average  prices  are  computed. 

YiJiiuation. 

The  valuation  has  been  computed  in  all  oases  in  the  usual 
manner  as  explained  on  page  16. 

Percentage  Difference  given  in  the  table  shows  the  percentile 
excess  of  the  cost  price  over  the  average  retail  cost  of  the  nitro- 
gen, phosphoric  acid  and  potash  contained  in  the  fertilizer. 

This  information  enables  the  purchaser  to  estimate  the  relative 
value  of  the  different  brands  and  the  relative  economy  of  buying 
mixed  fertilizer  or  of  procuring  and  compounding  the  materials 
needful  for  a  fertilizer. 

Which  plan  is  preferable  can  only  be  determined  by  each  indi- 
vidual farmer,  who  should  know  best  what  bis  soil  and  crops 
need  and  what  his  facilities  for  purchase  and  payment  are. 
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In  case  a  fertilizer  has  sold  at  two  or  more  different  prioea,  tlie 
manufactareT^a  price,  when  known  has  been  used  in  oalcalating 
percentage  difference. 

Otherwise  an  average,  or  nearly  average  price  forma  the  baeis 
of  comparieon  between  cost  and  valuation.  The  prioe  thus 
employed  is  printed  in  heavy-faoed  type. 

The  aTerae;e  coat  of  the  nltrogenooa  superphoaphates  ia  f33-93. 
The  aTerage  Talnation  ia  f  23.30,  and  the  percentage  difiercnce  41.3. 

Last  year  the  corresponding  fignres  were  ; 

Average  cost  t32.99,  average  valuation  |23,48,  percentage 
diflerence  40.S. 

These  valuations  it  must  be  remembered  are  based  on  the  as- 
sumption that  the  nitrogen,  phosphoric  acid  and  potash  in  each 
fertilizer  are  readily  available  to  farm  crops.  Chemical  examina- 
ttOQ  can  show  pretty  conclusively  whether  this  is  true  in  respect  of 
potash.  There  is  less  certainty  regarding  phosphoric  acid,  while 
chemical  examination,  as  it  is  usaally  made,  gives  little  or  no  due 
as  to  the  availability  of  the  organic  nitrogen  of  mixed  goods. 
This  Station  has  been  for  some  years  eng^ed  in  a  study  of 
methods  for  determining  approximately  the  relative  avulabUity 
of  nitrogen,  and  on  subsequent  pages  is  given  a  report  of  the 
work  done  during  the  past  year  on  this  point. 

While  various  inferior  or  agrioultnratly  worthless  forms  of 
nitrogen  are  in  the  market  the  main  security  of  purchasers  of 
mixed  fertilizers  is  in  dealing  with  firms  which  have  an  estab- 
lished reputation  and  in  avoiding  "cheap"  goods  offered  by 
irresponsible  parties. 
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i 

K„..,.™.. 

»■--'•.■ 

i 

Pare  Fioe  Bone  DiaBotvod 

in  Sulpburic  Acid. 
Floor  of  Bone  PhoBphste. 

MepeB'Fonnula&PeruTianjUapes' Branch,  Hartford. 

Guano  Co.,  N.Y.Ciiy.     1 
George  W.  Miller,  Middle-. Maouraclurer. 

field. 

4U»Namelesa  Phoephate.  DaaburyFertilizerCo.,  Dan-'L.  P.  Ruasell,  Orange.  M.M 

UtliAmmoniated     Bone    Phos- Pre8loiiFertiliierCo.,Green- S.    D.   Woodnifi    A    Sons,  tl.M 

1     phaCe.  point,  L.  I.  I     Orange. 

4SS4  Bone,  Fieh  and  Potash.         <  E.  R.  Eelsey,  Brautord.       jWilaon  i  Burr,  UiddJetoivD.  S8.M 

ISIfl'Completa  Fertilizer.  Rogerx  Vlg.  Co.,  Rockfall.    Joba  Lewis.  Willimantic.  30.00  ) 

i  R.  H.  Tucker,  Sajbrook.  34.00  ■ 

llf8<Formu1a  A.  L  Sanderson,  New  Haven.  ,N.  E.  Smit^i  ft  Son,  Wood- 

C.O.JeiliffACo.Soatbport.  sikM  f 

lUB  Vegetable  Bone  Phosphate.  Crocker  Fertilizer  A  Chemi-  J.  F.  Holtoea,  Bitfield.  44.00  I 

:     cal  Co.,  Buffalo,  N.  T.       G.  S.  Butler,  Cromwell.  4t.M  [ 

UStlFiah  and  Potaab.  Nationnl   Fertilizer  Co., 'Ttiomas  Eirkham,  Neniog-  SM* 

I  I     Bridf^porL  ton. 

4S»!a.  A.  Ammoniated  Super-lH.  J.  Baker  *  Bro.,  93  Wil-  D.  N.  Benton,  Guilford.  34.00  ) 

i     phosphate.  liani  St.,  N.  Y.  Citv.  8azl«n  &,  Strong,  Bristol.  3t>M  [ 

>S.M ) 

44»  Swift  Sure  Superphosphate.  M.    L.   Shoemaker    k    Co.,  F.  Ellsworth,  Hartford.  SS.M 

;  I    Pliiiadelpbia,  Pa. 

UU  Complete  Manure,  A  Brand.  Mapes'  Formula  ft  Peruvian  Wheeler  t  Howes,  Bridge-  S9,M 
■     Guano  Co.,  N.  T.  City.     \     port. 

|Will.  Foot,  Branford.  33.50 

I  Uapea'  Branch,  Hartford.  3S.O0 

Manchester    Klevator    Co.,  37.00 
Manchester. 

'  Q.  K.  NasoD,  Willimantic.    j  3T.0O 

ilSSiComplete  Manure  for  Gen-  M apes'  F.  t  P.  G.  Co.,  N.  Manchester    Klevator    Co.,  40.00 
I     eral  Use.                            '     Y.  City.                                  UancheECCT. 

'  '■■0.  K.  Nason,  Willimantic.   .  SS.M  ) 

lITfl  Standard  Pbosphals.  ILister  Bros.,  Newark,  N.  J.  A.  N.  Clark.  Milford.  M.M 

ilSllHigh   Grade   General   Fer- Soluble  Pacific  Guano  Co,  R.  H.  Tucker,  Saybrook       !  tMI 

I     liliEer.  i     Boston.  Mass. 

4U4'Fish  and  PotaBb.  :Leander  Wilcoi,  Myotic.       Manufacturer.  U.M 

4UT  Olds    A    Whipple    Special  Olds  It  Whipple,  Hartford.    Olds  A  Whipple,  Hartford.  S8.M 

Phosphate.  i 

4SG)  Success  Phosphate.  'Lister  Bros.,  Newark,  N.  J. |W.  H.  Parmelec,  Eaaez.  tg.M 

4ISI.Amuiouiated    Dissol  vedJLister  Bros.,  Newark,  N.  J.!a.  S.  Clark,  Milford.  M.M 

r  Co.,lT.  H.  Eldridge,  Norwich.  34.00  ' 

G.   A.   &   H.    b.   'Williams,  SI.M 

East  llanford. 

la.  B.  Clark.  Milford.  2S.00 
'Houry  ChUd.  Woods(ock._^  30.00 

*  The  full-face  figure  is  the  one  used  in  calculating  the  percentage  difference. 
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4.82.   1.40      .29     6.51      7.0|    6.S2' 

4.86-  3.11  1.64    9.61     6.0    7.97', 

4.68  2.ai'  t2.So|  10.0y    9.99  . 

6.53  1.76|  14,39!  «■»;  12.63 
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41M  High    Grade    AmmoDiatodiTbe  E.  Frank  Coe  Co.,  133  E.  S.  Baoka.  Soutbport 

I     Bone  SuperphoBphate.  Froat  St.,  N.  T.  Cit;.        J.  0.  Fox  t  Co.,  Putnam. 

4MI  Old     Reliable    3uperpbos-'L.  Sanderson,  New  Haven.    A.  B.  Morse,'  QuUford. 

9  Ammoniated   DlsBoIvedQuinnipiBcCo.,  92  Stale  St.,|J.  F. SilUmen,  NewCaiuuui. 

I     BosIOD,  Uaaa.  !  ! 

t  Ammoaiated    Bone    Fbos-.  Lean  iter  Wilcox,  MyBtic.       Manufactorer.  , 

pb«te.  Browning  A  Oallop,   New 

I     London. 

*  Bradley's  Superphospbate.    Bradley  Fertilizer  Co.,  Bos- J.  F,  Elwood.GreenHFanng.! 
ton.  Mass.  ,H.  B.  Davenport,  Pomfret  i 

iG.W.CatrerASon,  Putnam. , 
iQuinncbaug  Store,  Daniel-' 
I     sonrille.  I 

J.  A.  Lewia,  Willimantic, 
W.  B.  Martia  Rockville. 
Thomaa  Rjan,  Thompaon. 
T  Fiab,  Bone  and  Potash  for.Read    Ferijlizer    Co.,    Box  W.  TiUingbaal,  Plainfleld.    i 
General  Gardening.  '     3131,  N.  T.  City.  |  I 

•  Fish    and    Potaab,     Plain  Quinnipiac  Co.,  Boston,  J.  W.  Gardner,  Cromwell,    i 
Brand.  ;    Mass.  'S.  Y.  Oabom  k  Co.,  Bran-i 


41MA 
4S«tA 

IIM  B 


MtTFi 
4M>Fi 


34.00 
34.M 
36.00  I- 

35.00 
S&.OO 
34.00  J 


ford, 
41iT  Bill  and  Drill  Phosphate.      Bowlier   Fertilizer   Co.,   43  C.  H.  Bell,  Portland. 

I     Chatham  St.,  Boston,  U.  A.  CoveU,  North  Gnis- 
I     Mass.  I     venordale. 

iF.  Haliock  k  Co.,  Birmlng- 


4  Farmers'  New  Method  Fer-. Bradley  Fertilizer  Co.,  Bos-.Quinnebaug  Store,   Daniel' 
tilizer.  j    ton,  Mass.  '    BODville. 

I  H,  H.  Davenport.  Pomfret 

'  J.  A.  Lewia,  Willimantic. 

1  Thomas  Ryan,  Thompson. 

G.  W.  Carver  A  Son,  Put- 


30.00  ) 

32.00  I- 

I  37.00  1 

I «... 

■!  34-00 


4ISS  Fiab   and    Potash,   Crossed  QuinDipia< 
Fishes  Brand.  !     Uass. 

4tSI  Russell  Coe'B  PboaphaW.      .National   Fertilizer  Co., 
!    Bridgeport. 

tUI  Ammoniated   Dissolved  Bowker  Fertilizer  Co ,  Bos- 
Bone.  I     ton,  Mass. 

(  Alkaline  Bone. 


D.  W.  Spencer,  Ceotrebrook. 
Wilson  &  Burr,  Middletowa. 

E.  B.  Clark,  Uilford. 

"'.  A.  Covell,  North  Groa- 

venordale. 
J.  0.  Fox  t  Co.,  Putnam. 
C.  H  Lounsbur7,  Seymour. 


4SH;BlHh  and  Potash. 
4tS8;B^Hh  and  Potash. 


Williams  t  Clark  Fertilizer 
I  Co.,  N.  T.  City. 
;The  B.  Frank  Coe  Co.,  N. 
:    Y.  ci^. 


31.00 

30,00     ' 

31,00 

33.00 

S2.MI 

H.M 

M.M 

3S.0O  I 
M.M  \ 

3B.00  ) 
32.00  } 


?.  C,  Gould,  Silver  Lane.     ;  St.* 
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Analtsbs —  Continued, 


1.  0 

^f 

$22.72  1  40.8 

31.n|41.T 

23.13  ;  42.6 

13.15  1  43.1 
1 

FhoaphorlG  Acid. 


I  A»ll>t>l«.   _Fon 


H'l|i|||i:ll|iii'|i  I 

,.     .48' 1.65(2.131  *.0' 1.8?' J,20' l.83lll.9l> 
I    .81  2.03J2.31   i.6!  1.20J  G.H6|  4.14,10.1 

...I 7.0.112.03    1.6    4.S9i6.3(>  3.0313.97 

I 


24.40. 43.4     .91 
I 

30.85  I  43.8 

2I.4S  j  44.31 

i         I 
34.20,44.6  l.BS  . 


.06'  S.28>  2.e 

I     I 

....12.01  a.n 

I 

.20  2.43'  2.62 


32.05 

48. 1 

.50 

34.77 

45.3 

20.S9 

4T.1 

20.3t 

47.2 

1.13 

20.15 

48.3 

30.83 

48.8 

31.4S 

49.1 

.... 

I  2.20  2.42 
:  2.6112.64 


$.5  ■  3.60 

3.04    .06: 

t^ ,  6.91 

3.35  1.13 

e.5  ,  2.64 

2.30     .51 

t.l    4.37 

3.84i    .63 

t.6  ^  6.82 

1 
4.59.  3.61 

1-6   6.91 

i 

3.32'  1.48 

S.S  ,  4.35 

2.23.    .40 

/,7!2.16 

6.641  2.31 

1.5  j  3.84 

4.S6  4.63 

1.0   6.94 

3.B9  3.31 

t.5  i  4.94 

2.53     .43 

S.0    2.39 

1 

4.261  2.70 

iiliii  lit 


0.07 

9.0 

.41 

2.14 

18 

6.86 

8.0 

.94 

"■" 

3J) 

0.94 

9.0 

.69 

l.SO 

S.0 

6.64 

6.0 

5.60 

G.BO 

5.0 

1.39  ii.0.10.26'  9.0'  i.H-l 


>.4e|    5.0\  4.94j  .^.0,5.90 
■.731    G.o\  7.1l|  i.0  ,Z.U 


6.90   i.O 
3.64    i.O 


I3.O2I  J£.ffiI0.41    9.0,3.02  3.02:  $,o 


I.77I  10.0\  9.29:  8.0   2.1 


6,98'    5,0| 
lO.IIj   8-0 

1 2.731 10.0 

12.1 4 1 11.0 

\ 
7.S9     Sj 

9.26     6.1 


6.58  .f.0  I  3.44  3.44  S-O 

7.80|  6.0  I  2.04  3.04  1.0 

■       !    i 

8.10:  8.0^  1.59,  1.59|  t.O 

I         I         i         ■ 

9.83,  9-0     .63' 3.16  3.0 

T.46  4.0   3.30  3.30,  4.0 

I  i       ! 

6.65|  .40    3.63,3.531  t.0 
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M<1, Soluble  Pacific  Qubdo. 

J 
itSIjHarveat  Home  Phoapbata. 

llfi;Ba7  State  Fertilizer. 

Ills  Quinnipiac  Phosphate. 

114*  Fisli  and  Potaab,  Iriaaglt 

I     A  Brand. 
IIU  Bey  SUte  Fertilizer  G.  O. 


4StT  New  England  FaroriU. 
IH*  Rojal  Bone  Phospbiile. 

IMS  Standard  Phosphate. 


11  SI  New  Riral  Superphospbale. 
liSs' Alkaline  OuBDo. 

ino  Four  Fold  Brand. 

ilJIVegeUble,  Vino  and  Fruit 

Manure. 
IMI'Standard  Fertilizer. 

lltS  Sure  Crop  Phosphate. 


Solible  Pacific  Guano  Co.,  R.  H.  Tucker,  Sa^brook.      || 
Boaton,  Uaaa.  R.  F.  Woodford,  Plain.ille  I 

SaitoD  i,  Strong.  Bristol. 
[.  J.  Baker  *  Bro.,  N.  Y.  S.  J.  Hall,  Merideo. 
City. 
Clark's  Cove  Fertilizer  Co.,  Henrj  Fields.  Newring^n. 
Boetcn,  Mass.  Jobn  Ballard.  Thompson. 

E.  While.  BockTllle. 
Quinnipiac   Co.,   B  o  b  t  o  n ,  J.  W.  Gardner,  Cromwelt. 
Uasa.  :F.S  Bid  well.  Windsor  Locks. 

,D.  C.  Wood,  Stratford. 
Bradley  Fertilizer  Co.,  Bos-  A.  H.  Diamond  *  Son,  Bris- 

ton,  Uass  tol. 

Clark's  Cove  FertUizer  Co.,  J.  M.  Burke,   South   Man- 
Boston,  Mass.  Chester, 
illiams  A  Clark  Fertilizer  J.  Bramfleld,  Portland. 
Co.,  New  York  Cityl          F.  C.  Gould,  Silver  Lane. 
I                                                H.  K.  Brainard,  Thompson- 
Hale,  Day  A  Co.,  South  Man-' 
J  cheater,  ', 
;                                                W.  B   Martin,  Rockville, 
John  S.  Reese  k  Co.,  Balti.  John  Gunn,  Groton. 

more.  Md  ' 

Williams  t  Clark  Fertiliaer  F.  C.  Gould,  Silver  Lane. 
Co.,  S.  Y.  City.  Hale,  Pay  A  Co.,  South  Mao- 

cliesler. 
Read  Fertilizer  Co.,  N.  T.  W.  Tilliogbast,  Plainfield.    : 
City.  J.  S.  Blackman,  Stratford, 

.  Chicopee  Guano  Co.,  N.  Y.  F.  J.  Nenton,  Branford. 
'     City.  H.  D.  Archer,  Southport. 

Crocker  Fertilizer  Co.,  Buf.  G.  P.  Kibble,  Tolland. 

(alo,  N.  T.  John  8.  Wella,  Hebron, 

Clark's  Cove  FerUlizer  Co.,^A.  C.  Innia,  Stratfonl.  . 

Boston,  Mass.  IJ.   M.  Burke,  South    Mau-I 

I     Chester. 
Walker,   Stralman    A    Co.,  W.  T.  Dudley,  Quiltord. 

Pittsburgh,  Pa. 
Read  Fertilizer  Co.,  N.  Y.H,  L.  Foot.Brookfleld  Juoc- 


n 


3S.0O   ) 
34.&0   i 


SI.M 

U.M1 
33.00 
3&.00  I 
i 
3S.00 

35.00  i 


30.00   t 

30  00  i 

36.00   Y 


30.00   ( 


City. 


Standard  Fertilizer  Co.,  Bos-  Arnold  Warner,  South  Cov-    ; 
I     ion,  UaM.                               entry. 
iBowker  Fertilizer  Co.,  Bos-  W.  Tillinghast.  Plninfleld. 
I                                                   ton.  Mass.                          rJohnA.Palne,rianie1sonville    I 
4i41  Economical  Fertilizer.            Wilkinson  A  Co.,  S2-54Wil-  W.  W.  Pock,  Woodbridge.      ; 
I     liam  St-  N.  Y.  City. ' ^ _i_ 
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Analyses —  Continrled. 

Pboapboric  A 


30.06 


31.5B 

23.88 


m 

illliilll 

TdUI. 

Av.lliibLe.       Foao*.     1   ^ 

1 

49.4!    .23 

49.5'.... 

...2.30,2.63,  tJi.11  6.16  1.33 
.S4i    .92   1.16     .91  3.60' 6.69  3.16 

1.86;  10.B 
1.85'   8.0 

10.53;  8.B   1.83  1.83   t.Q 
9.09'....   2.35  2. IS   S.0 

.68'. 


.13.04!  2.12!  «-5   6.39;  4.28,  1.15 


.7i;    .08.  1.85  2.G4    £5  I  4.90  4.98:  1 
......    .1812.33'  a.49J  «.0'3.B4|3.08l 

i '    .12  2.33   2.35;  J.9  .  6.51;  4.68   1 


10.82     9.5   S.S?!  8.0    2.0! 


Il.6l|  I0.O  9.1 
1.45[  6.o\  6.62 
ll.33|  10.0\\D.2& 


I 


23.85     63.21    .14  .„.!  ].92  2.6s;  $5   5.92  3.51   1.41110.901^0.0; 


«fi,  2.12,  2.121  t.O 


9.0    2.28   3.2S    J 


11.83 
11.58 

68  2 
10.6 

33,02 

12.5. 

.29 

20.66 

14.2, 

.35 

16.34 

83.l! 

.69 

14.22 

136.0^ 

,20  3.13  2.93'  S.5   3.9115.31     ,94  10.18' JO.Ol  9.24   9.0    1.18  1,18.  tJ) 

'    I       :■  '       ■    ! 

1.33.  W   5.31  3.TI   I.3G10.3S!   S.Ot  9.021  7.0    2M  3.06   £.0 

;       '       I       i  ■  1 

1.1*  1.14  .8  6.12  1.99|  .69  9.40]  20(J]  S.llj  8.0  4.09  4.09  4.0 
95  1.93    1.7    B.82  3.89|  1.1610.46  10.lt_  8,11    8.0    1.98  1,981  t.O 

.40  1,40  I.S  6.05,3.41  1,41  10.99;  JJ.O'  9,63'mO  1.89  1,891  1.6 
.49[  1.49   1.B   349  1.13[  1,59   9,80    7.01  8.31    6.0   2.56  2,56,  £.0 

i     !     i      '     !     !     1     ■ 

,41  1,11  i.ff .  4.66!  3.69  3.07!ll.32  10.0  8.25:  8.0\^.6i  1.53  S.0 
,18  2.01  16  5.31  1.40;  .31  1.02'  7.0  6.11.  60  1.28  1.29  8.0 
.80' 2.15   $0^'6.2\  3.011,1.09  10.38  10.0   9.2l'  «.0  I  1.9l' 1.91,  $.0 

I     ■         I     i     , 

.31^1.06  .7;2.18  6.19  3.2011.51  10.0'  8,31|  8.0  1.0*:  1.26  1.0 
1.08   l.nS    J.S,4.80  I.S2!    ,55   6.8l'    e.0\  6  32^ i  2.86  2.86'  3.0 
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FERTILIZEBS,   NITBOQENOUS  SUPERPHOSPHATES. 


45 


2.  Sampled  by  the  Manufacturers. 

In  the  preceding  table,  p^e  44,  are  twelve  analyses  made  on 
samples  deposited  wilb  the  Director  of  the  Station  by  manufao- 
tarers  in  compliance  with  the  reqnirements  of  the  Fertilizer  Law. 

The  brtoda  named  were  not  fonnd  in  the  Connecticnt  market 
by  onr  sampling  agents. 

S.  Sampled  by  the  consumer. 

A  single  analysis  of  a  sample  of  this  kind  is  given  in  the  pre- 
ceding l^ble,  page  44. 

Protest  was  made  by  the  manufacturers  of  the  two  brands  named 
below  beoanse  the  analyses  (Grst  made  and  here  given)  did  not 
represent  the  general  quality  of  the  goods.  In  case  of  Swift 
Sure  Superphosphate  it  was  possible  to  draw  and  analyze  a 
second  sample,  with  the  results  given  in  the  table  on  page  39 
No,  4430j  which  are  copied  below  for  comparison. 

434S.  Complete  Bone  Phosphate,  made  by  L.  Wilcox,  Mystic, 
sampled  from  Block  of  Browning  &  Gallup,  New  London. 

4856.  Swift  Sure  Superphosphate,  made  by  L.  Shoemaker  &, 
Co.,  Phila.,  sampled  from  stock  of  J.  P.  Barstow  &  Co.,  Nor- 
wich. 


AKALTaSS. 


4U) 


til* 


Nitrogen  as  Ditrate 

Nitrogen,  o^anic 1.96 

Total  nitrogec 1.96 

Water4olabte  phoaplioricacid.. 7.33 

Qtnte-ao)uble  (raverted)  phosphoric  add  . .  2.90 

InBoluble  phosphoric  acid .68 

Total  phosphoric  add 10.81 

Potaah.as  muriate 3.« 

Taluation  per  ton $21.63 


t4l« 


14.39 
4.4T 
29.89 


IIL  Special  Manukbs. 

1.  Sampled  by  Station  Agent. 

Fw  Analyses  and  Valuations  see  pages  46  to  63. 

Here  are  incladed  such  Nitrogenous  Superphosphates  aa  are 

claimed  by  their  manufacturers  to  be  specially  adapted  to  the 

needs  of  partioular  crops. 
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4S      coyNEcricuT  esperihent  station  report,  1S94. 
Special  Mancres  Sampled  bt  the  Station. 


lUi  Seeding  Down  Htmure.         Mapes'  FonnuU  k  PeniTian  Uapes'  Brancb,  HarlfonL        ST.M 

I  Guaoo  Co.,  New  York. 

iUl  Special  FenUiter  for  Fruit  Armour  Packing  Co., EaoBaa,  P.  C.  Vibert,  Hoclcaaum.         IS.M 

i     Vegetables  and  Tobacco.       City,  Eaaeas.  I 

Ult. Potato  Manate.  DanburyFertilizerCo.,  Dan-S.    D.    Woodruff   t    Eons,'   tt.M  ) 

bnry.  Oraoge.  J 

L.  P.  Rusaell,  Orange.  ,    36.00  ) 

4IT7Fairchild'i  Formula  for  Corn  RoBeret  Hubbard  Co.,  Mid-F.  T.  Bradlej,  Sajbrook.      '  4S.M 

and  General  Crops.  dlelown. 

lITBTlieRogersA  Hubbard  Co.'b  Rogers  A  Hubbard  Co.,  Uid-P.  T.  Bradley,  Sa;bn>ok.      ,   IB.M 

I     Soluble  Potato  Maaure.         dlttowa. 
inS'Tbe  Rogera  t  Hubbard  Co.'e  KoKers  t  Hubbard  Co.,  Mid-  O.  8.  Butler.  Cromwell.  tt.M 

Fertilizer   for    OatB    aod      dictown. 
Top  Dreswiog. 
ISli  The  HogerB  k  Hubbard  Co. 'a  R(«ers  A  Hubbard  Co.,  Hid-  G.  S.  Butler,  Cromwell.  IT.M 

:     (IrBi^H  and  Grain  Fertil-      dletown. 

IHJ  High  Grade  Com  Fertilizer.  The  Rogers  Mfg.  Co.,  Book.  W.  H.  Warner, Wetherafleld.!  lft.M 

fall. 

4ill  OuiOD  Uanure.  H.  J.  Baker  k  Bro.,  NewC.O.  Jel1ifiACo.,Southport.  St.M 

York.  ! 

itt>  Quinnipiac  Havana  Tobacco  Quianipiac  Co.,   Boston,  J.  W.  Gardner,  Cromwell.    '  IB.M 

I     Fertilizer.  Ui>m<. 

ISflS  Soluble  I'olBto  and  General  Tbo  Rogers  Ufg.  Co.,  Rock-  R.  H.  Tucker,  Sajbrook.      '  39.00  I 

Crop  Manure.  fall.  W.  H.  WBnier,WeibeiBfleld.l  IS.M}- 

" "■      ■      '  38.00) 


F.  Halloclt, 

4Kt  Wrapper     Brand     Tobacco  Ua pea'  F.  &  P.  Q.  Co  .  New' Uapes' Branch,  Hartford.  Ig.M 

I     Manure.  York. 

ItaO  Tobacco  Grower.  L.  B.  Darling  Fertilizer  Co.,  F.S.Bidwell.  Windsor  Locks.  4«.M 

I  Pawtiickec,  R  1. 

4tl4'PotBto  Uaoure.  H.  J.   Baker  &  Bro.,   New  D.  N.  Benloa,  Guilford.        '  M.M) 

I  ■     York.  r.O.JelliffftCo.,Southport.'  38.00  t 

,  Saiton  A  Strong,  Bristol.  41.00  ) 

llSl  Tobacco  Starter.  Mapea'  K.  ft  P.  G.  Co.,  New  Mapes'  Branch.  Harlford.  >S.M 

'      York. 

ItlS  Complete  Manure  for  Corn  Bradlej   Fertilizer   Co.,   92  M.Beachft!^n,NewMilford.  40.00  1 

I     and  Grain.  State  St ,  Boston,  Uaes.     Lenis  t  Judgoa.  Slralford.  3S.00  V 

Strang  ft  Tanner,  WiuBled.  IS.M  ) 

4t  II  Complete  Manure  for  Light  Mapes'  F.  ft  P.  G.  Co,  NewC.  0.  Jetlifl  ftCo..  SouthpoK.  40.0U  1 

or  Sandy  Soils.  York  Citj.  Mapes'  Branch,  Hartford.  4i>M  [ 


a  made  the  futl-faoe  Sgure  indicates  the  one  used  in  calculating  the 


fertilizers,  special  manures. 
Akalybbs. 


'^__o                   NllroBen.                  ■ 

1       Toul.""" 

il  .  i. 

"  A«i 

ble;"l       Found.  " 

fc:iiP:Pi|iij  i 

1 

1*  1  !■  ,  B 

$42.91    *2.1.1,IS     .201  4  B2  6.87    5.0  !  2.05    6.80 

i        ■        .        1        ,        !                i 
36.83'    l.8i    .99     .16;  1.16  2.31,  £.5,....j   ..., 

33.73'    6.9 ,...6.94    74-.   .    .... 

.25     8.Io'  10.0 
...-1  18.01  J5.0 

......  \\.\l\  9.16 

'           1 

1.86 

....;      .28!  10.40iW.O 
....;iU3;il.l3|ro.ff 

■-•  •-!  ■-'■- 

31.61 


10.4 


4.03; 4 


1   «.9   . 


;  1.16  I  3.03,  lo.liil    8.0 


1.81'    1.8 


7.0 


41.33  '  11.2]  4.!l;.. 

34.05     11.6'  l.isl. 
'  I  I 

43.10,  14.41  1.621. 

32.66    16.ij 1. 

41.66'  16.2  4-I4'. 

,         I 
33.46    16.6!..   .  4 

41.11,  ie.5j....!3 


.Il.10l6.9l    B.B   I I3.0lllf.(? 

.,4.2218.47    B.Q    1.74    0.39  !    .86.    8.88' Jftfl    ( 
.'  1.58|9.20.  J.«       ..■ '....'    8.881    7.9     . 


12.16  n.wii.B 

.n'    6.B4'    S.0 
8.1s'    8.16     8.4 


3.32   *.5   . 


.,  11.34,  iCO 


.,  11.4 


11.44.  IS£ 


I 


2.0318.16   5.5 il2.36iiJ.O    

.51|4.T2    i9    4.06'   1.00  1    .64,    S.69....     G.05  |  i.6 

5.8     .42   3.66:1.10     e.l8<    6.0   4.08  |  B.O 


19,3.21 

33.47    n.OJ    .89 3.06J  3.76  S.l    3.40:6,36      .18,    9.44,  JO fi    8.6ej. 

40.99  [  IT.M.5D  3.96i  l.86|  6.31  US     ,36!  6.43      .19l    6.97;    4.6    6.n\. 

34.09    11,3 89:2.67i3,36  i.9    S,Oll  4,41  |  1.20'  10,62  J0,(*    9.42    . 

:    i       I    '  I    '    '        I 

33.66'18.8     .46  3.161  1.B1'4,18  S.3   3.44   3.62    2,18     8.14, 6.96 

•    \    \    '•    ■        i    :     '    ,     '    . 

29.26     I9.6|    .82,    .43   1.90,3.16  £„^  1  6.86    5.41       .98   13,24  if. 0  13.36  ,  8.0 

31.63  20.5' 1.54, 3.0013,54  ;t.;l' 4.21  10.38  1  2.12   11.31  i*(J  14.65  lt.O 


13,01 1  13.01  14.0 
9,49  10.30,  9.0 
.86  11.26  lOJ) 

.11:     8.15,    9.0 

1.28,  ll,6B  10.5 


!,24      2.24     3.0 


4.02    23,4!  1.59'  1,33,  2,42  6.34 

;         i         , 
10,49;  23.4   3.1ll 2,86  5,' 


i.9  3  39  4.30 1  1.31,  8.90  S.O  1,69  6.0.  6.BD  6.80  6  0 
5,?  ,58;  5,90  ;  4.15'  11,33  i.0  6.48  ....'  .62  11.31  10.0 
*  TsluatioD  ezceedH  coat. 
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Special  Manubbs,  Saufled  bt  tbb  Statioit. 


11 


Hit  Tobacco  Uaaiire. 
UJI^Com  Manure. 


iH.  J.  Baker  t  1 
I     York. 
Mapes'  F.  ft  P.  G.  Co.,  New 
York. 


K.  F.  Hanlej,  Newtown.  .  Ht.M 

G.  K.  Nason,  Williai&Dtic.  '    41.00  1 

Mapet'  Branch,  Hartford.  '   tl.M  } 

Will.  Foot,  Branford  ' 


J.  P.  Baretow  ft  Co.,  Nor- 

Birdsey  ft  Foster,  Ueriden.  , 
iSoutbingtoQ  Lumber  k  Feed 


40.001 

40.00 
40.00  }- 


4l*7;SU>ckbridge  Top  DrsBaing. 


lliliPotalo,  OuiOD  and  Tobacco 

I     Manure. 
4110  Complete  Uanure  for  Pota. 
loea  and  Tegetablea. 


4SIt  Peerless  Potato  Manure. 
4tll  Potato  Manure. 


4IS4  High  Qrade  Special  lor  Po- 

latoes.   Tobacco,    Onions 

{     and  Cabbage. 


41g«.PotaU>  Manure. 


Bowker  Fertilizer  Co.,  Boe-jJolm  A.  Paine,  Danlelaon-  40.00  ) 

Ion,  Uaea  I    viile.  \ 

jJohn  Lewia,  WilUmaDtlc.  4t.W ) 

Leander  Wilooi,  Mjratic.       Browning  ft  Oallap,   New 

I     London.  U.M 

Bradley  Fertilizer  Co.,  Boa-'J.  F.  Blwood,Greea8FarniB.  Si-Mf 

Ion,  Maaa.  IBucklej  ft  Hanmer,  Wetb-  38.00  ) 

ersficld.  Y 

Lewia  P.  Judaon,  Stratford.'  3&00  | 

J.  G.  Uncoln,  Berlin.  38.00J 

Walton  ft  WLann  Co.,  Wil-  W.  a  Hill,  SoiitUord.  U.M 

miDgtoii,  Del. 

Uapea'  F.  ft  P.  0.  Co.,  New  Wilson  ft  Burr,  Middletown.  42.00 

York.  O.  K.  Naaon,  WilUmantlc.  43.00 

Maacbester    Elevator    Co.,  43,00 

Mancheater. 

Mapee'  Branch,  Oartford.  4I.M 

.Wheeler  ft  Uowea,  Bridge-  46.00 

WilliamsftClark,  81  FullOD'J.  BranaBeld,  Portland.  40.001 

St.,  N.  Y.  City.  F.  C.  Gould.  Silver  Lane.  It^  | 

j Hale.  Day  ftCo,, South  Han-  43.00  J- 
cheater.  | 

|3.    D.    Woodruff   ft    Sons,  37.0OJ 
I     Orange. 

Liater'e  Agricultural  Chem-'A.  K.  Clark,  Milfotd.  tS.M 
ical  Worka,  Newark,  N.  J.^ 
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Spbcul  Manubbs,  Sauplbd  bt  tub  Station. 


at 


mtlCom  FertUtier. 


40.00  I 


4ISI  Wheat  aDdCornPbospbate.'DarliDgFertilizerCo..  I'aw- Treat  ft  Clark,  Orange.  tt.M 

I    lueket.  B,  I  ' 

lIMStOckbridge  Potato  Maoure.  Booker  Fertilizer  Co.,  Boe- A.M. Williams. MaDcheater.    40.0D  1 
too,  Uass.  iJ.  A.  Lewie,  Willimantic. 

U.  A.  Covell,  No.  tiroBveoo 

]  I    Dale.  

4W>  Vegetable, Tineaod Tobacco OreatRaeterDFerlilizer Co,  C.  Grant.  Buckland.  tS.M  i 

r      IfartiliTsr  Riillanil    Vprmnnl  ■   (i    I,    Rcifii>)i    Rmnrnrrl  it3  lUt   '. 


40.0D  1 
40.00    I 

38.00  { 

Sf.Mj 


Fertilizer.  :     Rutland,  VennonL  -  0.  L.  Bescb,  Branrord.  33.00   - 

I  |S.  C.  Lewis,  Stratlord.  33.00  ) 

4lg]'Potato,  Hop  and  Tobacco, Crocker  Fertilizer  A  Chemi-G.  F.  Kibble.  Tolland.  35.00  i 

Phosphate.  '     cal  Co.,  Buffalo,  N.  Y.       .John  8.  Welle,'  Hebron.  ItM  i 

4ns  Potato  and  Hoot  Crop  Ma-'Darling  Feitiliser  Co.,  Paw-jF.     S.    Bidwell,     Windsor   SS.W  "i 

tucket,  It.  I.  I     Locke.  [ 

Treat  i  Clark,  Oranfce.  3T.00  i 

S.  W.  BraV,  Uillord.  40.00  j 

Stockbridge  Com  Manure.    ;Bowker  Fertiliwr  Co,,  Bo9-;J.  F.  Hutchinaon,  Windaor.    41.00  1 
'    I,  Uees.  'Jobn  A.  Paiue,  Danielson-'  4*>M  ! 

!J.  A.  Lewis,  Willimantic.        40.00  J 

•W9  High  Qrsde  Potato  Manure.  M.  K.  Wheeler  k  Co.,  But-  S.  J.  Peck,  Woodbridgs.  '  S4.M 

I  land,  Vermont.  I 

4SII>Tobacco  Fertilizer.  Bradley  Fertilizer  Co.,  Bos-  U.  Beach  k  Sod,  Uilford.        40.00  i 

1,  Maae.  |A.  C.  Sternberg,  Hartford.      4U.O0  i 

4U7Spedal  Potato  Manure.        J.  S.BeeseftOo,  Baltimore.; Donald  Gunn,  Groton.  Sg.M 

I     Md. 

4>U0eDeral  FertilizerforGrass'Qreat  BasterDFertilizerCo.,'S.C.  Lewis,  Stratford.  :  M.M  , 

and  Grain.  Rutland,  Vt.  F.  Morton,  Rocky  HilL  34.00  - 

C.  Grant.  Buckland.  33.00  \ 

Potato  Manure.  Chicopeo   Guano    Co.,    140  H,  D.  Arober,  Southport         38.00  i 

Maiden  Lane,  N.  Y.  City.  F.  J.  Newton,  Branford.  !  35.00  - 


41tt  Bigh  Grade  Potato   Fertil-  E.  Frank  Coe  Co.,  133  Front  R.S.  Banka.  SouthporL 

izer.  St.,  S.  Y.  City.  J.  0,  Foi,  Putoam. 

44HHigh   Grade  Potato  Fertil- E.  FrankCoeCo,  I33FraiitL     W.     Denniaon    t    Co.. 

izer.  ,     St.,  N.  Y,  City.  '     Myatic. 

4181  Ammoniated    Wheat     and  Crocker  Fertilizer  Co.,  Buf-  G.  F.  Eibbie,  Tolland. 
I     Corn  Pbosphate.  falo.  N.  Y.  John  S.  Wells,  Bebron 

4SHAniericuE   Potato   and  To- Williams  ft  Clark  Fertilizer  F.  0.  Gould,  Silver  Lane. 
I    bacco  Manure.  Co..  N.  Y. 


IU.M« 
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Special  Manures,  Sampled  by  the  Station. —  Continued. 


im, Tobacco  Grower. 
1M<  Spocial  Potato  Maoura. 
4115  Americus  Cora  Fhoepbate. 
4188. Potato  Uanure. 

i 
JSS9, Potato  Phosphate. 


4SSI  Potato  Manure. 

4359  Potato  and  Tobacco  Fenil- 

41*S  Potato  Hanure. 


4S47;Baj  Slate  Potato  Manure. 
4SSt  Potato  and  Tobacco  Fertil' 

4310. Potato  Uaoure. 


Bowker  Fertilizer  Co.,  Bob- 

I    ton,  Mass. 

'Soluble  Pacific   Guano  Co., 

Boston,  Uaaa. 
.Williams  A  Clark  Fertilizer 
!     Co.,  N.  r.  City. 
Quinnipiac     Co., 


P.     S.     Bidwell,     Windsor 

J.  P.  Klwood,  Greens  Farms. 
'M.  McNamara,  ^^e«  Milford. 

J.  Bramfield.  Portland. 

P.  Woodford,  Plainville.'  ; 
6.  UartiD,  Rockvilie. 

!i 
S.  V.  OBborn  i,  Co.,  Bran-   : 


ford. 

J.  W.  Gardner,  Cromwell.    ! 

D.  C.  Wood,  Stratford.  ! 

ir  Hale,  Day  *  Co.,  So.  Mao-, 

cliesler. 
W.  B.  Martin,  Rockrille. 
F.  C.  Gould,  Silver  Lane. 
J.  Bramfield,  Portland, 
D.  N.  Benton,  Guilford. 
H.  K.  Brainard,  Thompson-' 

villa. 


.,  W.  J,  Anderson,  Danbury.f 


Preston      Fertilize 

Greenpolot,  L.  I. 
Clark's  Cove  Fertilizer  Co.,  J,  M.  Burke,  So.  Maocbe3ter|  IT.M 

Boston,  Mass.  i 

Bradley  Fertilizer  Co.,  Bos-  J.  F.  Klwood,  Greens  Farms.j 

ton,  Mass. 


Quinebaug   Store.     Daniel- 
son  vi  lie. 
H.  H.  Davenport,  Pom  fret. 
6.  W.  Carver  &  Son,  Put- 

'J.  A.  Lewis,  Willimantic. 

,  Thomas  Ryan,  Thompsoa, 
Clark's  Cove  Fertilizer  Co.,jli.  While.  Bookvillo. 

Boston,  Mass.  jjohn  Ballard,  Thompson. 

Standard  Feftiliier  Co.,  Bo8-j  Arnold   Warner,   So.    Cov- 


38.00 


4S0g  Potato  Special. 
4S9TiGras8  and  Oats  Fertilizer. 


Bowker  Fertilizer  Co.,  Boa.;W.  Tillinghast,  PlsinfielA 

-  Great  Kastoni  Fertilizer  Co..iP.  Campbell,  Sandy  Hook. 

Rutland,  Vt.  F.   W.   Button,  Thompson- 
Walker,   Stratman    t  Co.,  W.  T.  Dudley,  Guilford. 

Pittsburgh,  Pa. 

U.  E.  Wheeler  It  Co.,  Rut-  S.  J.  Peck,  Woodbridee. 

land.  Vt.  ' 


38.00 
34.00 
38.00 
SS.M 

t8.M 

34.00 
U.M 

U.M 
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Analysbs, —  Continued. 
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Of  the  sixty  brands  of  Specwl  Hsnures  matljzed,  twenty-six  » 
quite  below  the  manufiftcturcr's  minimum  guarantee  in  respect  of  oi 
ingfredient,  four  are  below  ia  respect  of  two  iiipedienta  and  one 
respect  of  all  three  ia|^edients.  FdIIj  one  half  therefore  are  below  ti 
manufacturer's  guarantee. 


Cost,   Valuation,  ani>  Psbcentagb  Diffebencb. 

The  average  cost  per  ton  of  the  Special  Hanores  has  been  f  38.13. 

Tbe  arerage  valuation,  $38.63,  and  the  percentage  difference  33.3  per 

cent.    Last  year  the  corresponding  figures  were,  average  cost,  $37,761 

average  valuation,  $39.35,  percentage  difference,  38.6  per  cent. 

Analyeea  requiring  Special  Notice. 

Id  the  table,  page  SI  is  an  aoalyBis  of  The  EX  Frank  Coe  Co'b. 
High  Grade  Potato  Manure,  No.  4193.  The  sample  was  drawn 
from  Stock  of  E.  S.  Banks,  Sonthport  and  J.  O.  Fox  &  Co.,  Put- 
nam. Six  per  cent,  of  potaith  is  guaranteed  by  the  manufacturer. 
Protest  was  made  that  tbe  sample  analyzed,  which  contained 
only  5,15  per  cent,  of  potash,  did  not  represent  the  general  quality 
of  the  goods.  Potash  was  accordingly  determined  in  another 
sample  of  tbe  same  brand,  4439,  drawn  from  Stock  of  L  W. 
Dennison  &  Co.,  Mystic. 

The  latter  contained  4.68  per  cent,  of  potash  of  which  .60  was 
in  form  of  muriate.  This  result  confirms  the  previously  made 
analysis  and  shows  that  the  goods  sold  in  Sonthport,  Putnam 
and  Mystic  were  below  guarantee  in  respect  to  potash. 
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TAfi  "  ChemietU    Uompound  Fertilizer"  for  Tobacco   and  for 

Corn. 

Samples  of  fertilizers  bearing  the  namee  giveo  above  Uave  been 

gent  to  the  Station  by  John  Mason  of  Warehouse  Point  and  A. 

D.  Nooney  of  Suffield. 

Mr.  Mason  states  tliat  orders  for  these  fertilizers  were  solicited 
by  a  traveling  agent  and  we  are  otherwise  informed  that  the 
goods  were  shipped  to  the  purchasers  direct  from  Providence. 

They  were  offered  at  the  modest  price  of  (50.00  per  ton,  the 
purchaser  to  delay  payment  till  the  crop  was  harvested  and 
proved  satisfactory. 

It  was  represented  that  half  a  ton  was  enough  to  raise  a  crop 
of  tobacco. 

4300  and  4417  are  samples  of  the  Chemical  Compound  for 
tobacco,  sampled  from  stock  at  the  warehouse  of  F.  S.  Bidwell  by 
John  Mason,  Warehouse  Point  and  A,  D.  Kooney,  Suffield. 

4299  is  a  sample  of  the  Chemical  Compound  for  Com,  sampled 
by  John  Mason,  Warehouse  Point, 

The  statement  of  composition  giren  on  the  tags  which  were 
attached  to  the  paclcages  were  as  follows : 

For  Tobacco,    For  Cora. 

Nitrogen 4.2!  L46 

Fboaphoric  acid  soluble  in  the  soil  ...     I6.7d  16.36 

Alkali   2\.S1  24.51 

The  tags  are  also  marked  from  Mason,  Chapin  &  Co.  Importers 
of  and  Dealers  in  Dyestuffs,  Chemicals,  Paints,  Oils,  etc.. 
Providence,  R.  I. 

Following  are  the  results  of  analyses  of  the  samples: 

4100  141 T  4tM 

Nitrotten  in  nitrates 4.03  3.88  1.47 

Phosphoric  acid  soluble  ID  water..  .11  .32  .29 

"             "    "  reverted " 2.20  2.38  2.08 

■'              "     iDBoluble...-. 11.61  10.08  13.70 

"     toUl 13.82  12.68  18.07 

Poiash none.  none.  oone. 

Valuation  perlon $18.8*  11.23  12.38 

Costperton $60.00  60.00  50.00 

Further  knowledge  of  the  composition  of  these  fertilizers  is 
given  by  the  following  complete  analyses. 
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(oc  Tobacco. 

tor  Corn. 
4M9 

Limo 

Potash 

13.80 

16 

.00 

1 5.50 

.10 
.00 

Snlpharic  Aeid 

Phosphoric  Acid 

.36 

13.82 

.19 

16.01 

Chlorine 

Water  by  difference 

46 

6.22 

.25 

S.S9 

The  Fertilizer  for  Tobacco  consiflts  of  about  24  to  25  per  cent, 
of  nitrate  of  soda,  and  20  per  cent,  of  oarbonate  of  soda  mixed 
will)  some  qnite  insoluble  groaDd  phosphate  of  iron  and  lime. 

The  Fertilizer  for  Corn  consists  of  about  9  to  10  per  cent,  of 
nitrate  of  soda  with  correspondingly  more  carbonate  of  soda  and 
ground  phosphate. 

The  Tobacco  Fertilizer  is  below  the  guarantee  in  respect  to 
both  nitrogen  and  phosphoric  acid,  the  Corn  Fertilizer  in  respect 
to  phosphoric  acid  alone. 

A  mixture  of  600  pounds  of  nitrate  of  soda,  costing  tt2.50, 
1200  ponnda  of  basic  slag  costing  til. 40  and  300  pounds  of  dry 
carbonate  of  soda,  costing  t6.00,  total  cost  t21>.00,  would  conuin 
approximately  the  same  quantities  of  nitrogen,  phosphoric  acid 
and  soda  and  would  have  at  least  as  great  a  crop-producing  power 
aa  these  fertilizers  costing  150.00  per  ton. 

The  only  valuable  fertilizing  ingredients  contained  in  these  fer- 
tilizers viz :  phosphoric  acid  and  nitrogen  could  however  be  bought 
for  not  far  from  (20.00,  so  that  the  plant  food  in  these  goods  costs 
more  than  twice  as  much  as  the  farmer  needs  to  pay  for  it. 

It  is  claimed  that  the  aoda  existing  in  these  fertilizers  as  car- 
bonate and  nitrate  is  an  eflicient  substitute  for  potash  in  the  plant 
and  in  the  soil.  So  far  as  the  plant  is  concerned  a  large  amount 
of  the  most  refined  investigation  would  appear  to  demonstrate 
conclusively  that  soda  cannot  in  any  cense  or  to  any  extent  take 
the  place  of  polash  in  plant-nutrition.  Plants  growing  in  pres- 
ence of  abundance  of  potash  usually  take  up  and  contain  more 
potash  than  they  really  need.     This  accidental  or  unnecessary 
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potash  may  indeed  be  replaced  by  aoda  but  both  may  be  with- 
held without  detrimeot  to  the  planL  Even  the  salt-worts  and 
eea-weeds  which  usually  grow  in  eoile  or  water  containiog  much 
Bodium  compounds,  flourish  equally  well  in  absence  of  soda,  but 
oaunot  exist  in  defanlt  of  potash. 

Od  the  other  hand  soda  may  sometimes  or  often  take  the  place 
of  potash  as  a  fertilizer.  In  such  cases  it  operates  indirectly  not 
by  entering  itself  into  the  crop  as  a  needful  food  to  the  plants 
but  by  its  action  on  the  soil,  making  more  rapidly  available 
some  other  ingredient  of  the  soil,  it  may  be  potash,  or  lime  or 
nitrogen,  which  is  there  present  but  exists  in  a  comparatively 
inert  state.  It  is  well  established  that  the  use  of  soda  as  a  fer- 
tilizer has  often  increased  crops,  but  experience  shows  that  it  is 
commonly  an  nDcertain  and  nnsafe  application  to  land.  Id  any 
ease  it  does  not  enrich  the  soil  or  increase  its  stores  of  plant-food, 
but  simply  facilitates  their  solution,  consumption  and,  it  may 
easily  be,  their  waste. 

As  a  rule  soils  contain  more  soda  than  potash  and  the  fre- 
quent use  of  soda  in  fertilizers  tends  to  exhaust  and  impoverish 
the  land.  If  soda  is  to  be  used  it  is  most  cheaply  supplied  in 
nitrate  of  soda,  which  by  its  nitrogen  may  easily  return  its 
entire  cost  leaving  its  soda  in  the  soil  as  carbonate,  and  if  more 
alkali  is  useful,  lime  is  vastly  cheaper  than  soda  and  cot  a  whit 
less  efficacious,  is  in  fact,  what  soda  is  not,  an  essential  element 
of  plant-nutrition,  as  well  as  the  safest  and  surest  means  of  flux- 
ing the  inert  plant-food  of  the  soil  and  putting  its  hoarded 
capital  into  active  circulation. 

2.  Sampled  hy  Manufaetvrera  and  3.  Sampled  by  Consumere. 
2.  Sampled  by  Manu/aclurera. 

These  samples  were  sent  to  the  Station  in  compliance  with  the 
terms  of  the  Fertilizer  Law  and  were  analyzed  because  no  samples 
of  the  brands  named  were  found  in  market  by  our  sampling  agents: 

In  the  same  table  of  analyses  with  the  above  is  included  4416 
Crocker's  Ammoniated  Wheat  and  Com  Phosphate. 

This  analysis  was  objected  to  by  the  manufacturer  on  account 
of  the  low  per  cent,  of  nitrogen  which  he  claims  does  not  fairly 
represent  the  quality  of  this  brand. 

3.  Sampled  by  Comumera. 
These  analyses  are  included  with  those  of  manufacturers  in  the 
following  table : — 
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tV.  Home  Mixtures. 
Here  are  included  fertilizers  which  have  been  bome-niade  from 
chemicals  or  raw  materials  bought  of  wholesale  dealers.  This 
method  of  preparing  mixed  fertilizers  is  steadily  growing  in  favor, 
particularly  with  those  who  study  most  closely  the  special  reqaire- 
ments  of  their  partioalar  soils  and  crops.  The  formalas  by  which 
the  mixtures  are  made  are  first  given,  followed  by  the  analyses, 
page  60. 

FOVMOLKB. 

UK    »»     iUD  4SII     JUl     iUS    4SU 

Nitrate  ot  Soda 100  300      200      200      200       100 

Sulphate  of  Ammonia SO     .,,.       200     

Dried  Blood 100 

Blooa,  Bone  and  Ueat 2000      600    1000      700    

Tankage 800'     6B0     

Bone 150       600       GOO      300     1200 

Dissolved  Bone  Black TOO       800     2000      600      600      700     

Double  Sulphate  of   potash   and 

magaesia , 650       100      600     

Muriate  ol  Potash 200  500      200      200      100      600 

2000  2000  6000  2000   2000  2000  1900 

The  cost  given  in  each  cose  represents  the  regular  retail  price 
of  the  raw  materials  delivered  at  the  purchasers'  freight  station 
with  the  addition  of  t2.00  per  ton  to  cover  the  cost  of  mixing.  The 
average  cost  of  these  seven  home-mixtures  including  cost  of 
mixing  is  136.76  and  the  average  valuation  $31. TO  per  ton.  The 
percentage  difference  between  cost  and  valuation  is  16.0.  In 
factory-mixed  fertilizers  this  percentage  difference  has  been  on 
the  average  41.3  for  nitrogenous  saperphosphates  and  33.2  for 
special  manures  during  the  last  season. 

The  average  valuation  of  these  home-mixtures  is  therefore  very 
much  nearer  their  cost  price  than  is  the  case  with  favtory-mized 
goods. 

Most  of  the  materials  for  these  home-mixtures  were  bought  at 
prices  considerably  below  the  regular  retail  rates,  but  for  this  com- 
parison regular  retail  rates  are  employed. 

Miscellaneous  Fertilizers  asd  Manures. 
Cotton  Hull  Ashbb. 
In  the  table,  page  62,  are  given  analyses  of  14  samples  of  Cot- 
ton Hull  Ashes  which  show  the  usual  variations  of  composition. 
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Sample  4203,  represented  etook  bought  by  Hermann  Ude  for 
948.00  per  too.  As  the  analysis  showed  the  goods  to  be  of  very 
inferior  qnality,  the  seller  agreed  to  take  the  Station  valuation  as 
the  price. 

Two  samples  were  received  at  the  Station  from  E.  F.  Brown, 
Berlin,  who  stated  that  they  were  from  stock  of  J.  C.  Lincoln, 
Beriin,  bearing  tags  marked  "High  Grade  Sulphate  of  Potash, 
90  to  95  per  cent,  sulphate  potash." 

These  samples  contained  22.00  and  24.98  per  cent,  of  potash 
respectively,  and  were  to  all  appearance  cotton  bull  ashes. 

A  sample  of  Cotton  Hull  Ashes  4447,  sent  by  Olio  Wbeeler, 
Buckland,  from  stock  bought  of  Olds  A  Whipple,  Hartford,  con- 
tained only  9.54  per  cent,  of  potasb,  and  4.57  per  cent,  of  phos- 
phoric acid. 

Messrs.  Olds  &  Whipple  being  informed  ot  the  character  of 
the  goods  took  tbem  back  at  once,  and  stated  that  the  car  lot 
would  not  be  handled  by  them  unless  at  a  price  corresponding  to 
the  valuation. 

The  price  of  "  actnal  potasb "  in  cotton  hull  ashes  h«s  rftiiKed  from 
5.4  cents  to  15.5  cents  per  pound,  the  average  being  8.3  cents. 

Formerlj  these  ashes  were  one  of  the  cheapest  sources  of  available 
potash ;  thejr  are  now  the  most  expensive  source  in  market. 
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Unlracued  yfooD  Ashes. 

Iq  the  preceding  table  are  giveo  nine  analyses  of  what  purport 
to  be  nnl cached  wood  ashes. 

The  quantity  of  potash  in  4322  is  so  small  as  to  create  sus- 
picion that  the  ashes  have  been  partially  leached. 

The  high  per  cent,  of  phosphoric  acid  in  4157  is  probably  due 
to  the  fact  that  the  ashes  came  from  small  twigs  which  contain 
considerably  more  phosphoric  acid  than  older  wood. 

Limb  Kiln  Ashes. 
A  sample  of  this  material,  4121,  sent  by  W.  G.  Atlcins,  For- 
estville,  was  partially  analyzed  with  the  following  results  : 

Moisture 2, SI 

SsndandSoil T.T4 

Lime 50.8T 

Phosphoric  Acid .53 

PotoBh  Holable  in  water 1. 11 

Total  potash 2.02 

This  material  contains  about  one  percent,  of  soluble  potash. 
As  a  fertilizer  it  ranks  between  ordinary  uuleached  and  leached 
ashes. 

Saltpbtbb  Waste. 
Two  samples  of  this  waste,  from  the  works  of  the  Hazard* 
Powder  Co.,  Hazardville,  were  sent  to  the  Station  by  T.  J.  Stroud, 
Shaker  Station.    The  analyses  are  as  follows  : 

tVtl  4I» 

Sltrogeo  in  Nitrates 6.39 

Nitrogen,  organic  . .22 

Totol  Nitrogen 6.07            6.61 

Potash,  as  Nitrate  and  Sulphate 2a.S5 

Potash  aa  ma riale 1.96 

Total  Potash 38.70          27.51 

Chlorine - 1,47 


This  is  a  waste  from  the  purification  of  saltpeter  or  nitrate  of 
potash,  used  in  the  manufacture  of  gunpowder,  and  as  the  analy- 
sis shows  has  very  considerable  value  as  a  fertilizer,  though  its 
composition  is  variable. 
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Sbbbp  Mandbb. 
4443.  This  sample,  sent  by  E.  0.  Ayer  of  UDionville,  is  suted 
to  reprasent  material  dog  from  an  abandoned  sheep  corral  in  tbe 
Sontbwest,  disnsed  became  of  the  sccamalation  of  dang. 

AHALTSI8. 

Hoieture 16.11 

Nitrogen 1.87 

Sand  and  Soil 48.39 

Fhoapboric  Add 1.60 

Potash 1.87 

This  sheep  manure  has  some  valae  as  a  fertiliser,  bat  vonld 
not  pay  for  much  transportation  becaase  nearly  half  its  ireight 
is  due  to  sand. 

Waste  Hatebiai.  frou  ths  Enaueling  of  Iboit. 
A  sample  of  this  material  sent  by  Edwin  Hoyt  of  New  Canaan, 
with  an  inquiry  as  to  its  value,  if  any,  was  found  to  contain  no 
nitrogen  or  phosphoric  acid  and  only  .20  per  cent,  of  potash. 
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REVIEW   OF  THE   FERTILIZER    MARKET. 

Fob  thb  Tbab  ending  Novembbb  1st,  1894. 

Bt  E.  H.  Jenkins. 

NiTEOOBN. 

Citric  Nitrogen. 

The  wholesale  New  York  quotations  of  nitrogen  in  nitrate  of 
ioda  have  fluctuated  between  11.7  cents  per  poand  in  Febraary 
and  14.4  cents  in  May,  the  average  quotation  for  October,  1894, 
being  12.9  cents  per  poantl. 

The  average  wholesale  quotation  for  the  entire  year  has  been 
13.4  cents.  The  averages  of  the  monthly  quotations  for  the  past 
few  years  have  been  as  follows : 

Tear 1894.   1893.   1892.   1891.   1890. 

Average  quoUtion..    J3.0        12.7        12.1        12.9        ll.Soeiite. 
The  retail  ton  price  of  nitrogen  in  nitrate  of  soda  in  this  State 
during  the  past  season  has  been  about  16  cents  per  ponnd. 

Ammonia  nitrogen. 

The  quotations  of  nitrogen  in  this  form  have  rnled  higher  than 
ever  before  and  are  practically  prohibitory  on  the  nse  of  sulphate 
of  ammonia  in  profitable  fanning. 

The  wholesale  New  York  price  of  nitrogen  in  this  form  has 
flucinated  between  16.4  cents  and  18.5  cents  per  pound.  The 
average  of  the  monthly  quotations  for  the  past  year  has  been  17.3 
cents  per  pound. 

The  corresponding  averages  for  1893,  1892,  1891  and  1890, 
were  15.T  cents,  14.5,  16.6  and  16  cents  respectively. 

The  retail  cash  price  of  nitrogen  in  this  form  within  Conn,  has 
been  during  the  past  season  19j  cents  per  pound. 

Organic  nitrogen. 

The  tcholetale  New  York  quotations  for  nitrogen  in  the  form 
of  high  grade  and  low  grade  blood,  azotin  and  tankage  for  each 
month  in  the  year  are  shown  in  detail  on  page  71. 

While  in  general  not  as  high  as  in  189.')  they  have  ruled  higher 
than  for  some  years  previous  to  1893.  The  nitrogen  of  red  or 
high  grade  blood  which  was  quoted  during  November  1899  at 
16.6  cents  per  ponnd  fell  gradually  to  12.6  cents  per  pound  in 
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July,  but  has  rallied  sharply  since.  The  average  qootation  for 
October  was  IC.l  cents  per  pouod.  Azotin  aod  low  grade  blood 
have  followed  mnoh  the  same  course. 

Dried  blood,  azotic  and  conceotrated  tankage  soaroely  appear 
in  oar  retail  market  and  aooordingty  retail  Ggares  cannot  be  given. 
Bone  and  a  low  grade  tankage  are  mnoh  used  by  farmers  as  a 
Boaroe  of  nitrogen.  Tobacco  growers  alone  seem  to  be  alive  to 
the  fact  that  the  nitrogen  of  cotton  seed  meal  is  a  readily  avail- 
able and  comparatively  a  very  cheap  form  of  organic  nitrogen. 

If  available  to  the  tobaooo  plant  it  mast  certainly  be  so  to 
any  of  our  farm  crops. 

The  nitrogen  of  cotton  seed  meal  has  oost  at  retail  in  Conn,  the 
past  seasoD,  as  is  shown  on  page  22  ft'om  13.8  to  16.7  cents 
per  pound.     In  castor  pomace  it  has  oost  from  19.1  to  20.3  cents. 

Phosphatic  materials. 

Rough  bone  has  been  uniformly  quoted  through  the  year  at 
tl9.60  per  ton  and  bone  black  at  the  same  price  till  within  the 
last  three  months  when  the  latter  has  fallen  to  tl8.2S  per  ton. 

Ground  bone  has  advanced  from  t22.Sfi  early  in  the  year  to 
$22.75  and  bone  meal  has  remained  steady  at  $23,7S, 

Gronnd  Charleston  rook  quoted  at  tB.37^  in  Nov,  1893,  rose  to 
t8.S0  in  Febmary  bnt  fell  in  August  to  t8.31j,  and  to  8.12^  in 
September  and  October. 

Snlpburio  acid  was  quoted  a  little  lower  in  Oct.  1894  than 
earlier  in  the  year. 

Acid  phosphate,  was  quoted  at  61  j  cents  per  unit  till  April, 
when  it  fell  to  59^  and  00  cents,  but  in  August  rose  again  and 
in  October  was  quoted  at  62^  cents.  At  this  figure  its  available 
phosphoric  acid  costs  3.12  cents  per  pound  at  whohaaie. 

The  retail  price  in  Conn,  of  available  phosphoric  acid  in  dissolved 
bone  black  has  been  from  7.4  to  8.2  cents  per  pound.  Acid  phos- 
phate rock,  though  much  cheaper  is  nut  in  our  retail  market. 
See  pages  20  and  26. 

Potash. 

Jduriate  of  Potaah. 

The  whoheale  Mew  York   price  of  potash  in  tbiR  form  which 

was  3,74   cents  per  pound  in   November,  1893,  fell  slightly  till 

April  when  it  rose  to  3.84  and  in  May  to  4.13  at  which  price,  the 

highest  in  years,  it  has  remained  np  to  November,  ltJ94. 
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It;  has  been  geoerally  relailed  in  Conn,  for  aboal  4.1  to  4,3 
cents  per  ponnd  during  tfae  last  season. 

7^  JDoubh  Sulphate  of  Potath  and  Magnesia. 

The  wholesale  New  York  price  of  potash  in  this  form  which 
was  4.33  oeQts  per  ponnd  id  November,  1899,  rose  to  G.04  cents 
per  pound  in  Hvf,  which  price,  the  highest  in  years,  has  held  np 
to  the  date  of  this  writing  Nov.  1894. 

Potash  in  this  form  has  retailed  in  Conn,  for  fi.6  cents. 

Sigh  Grade  Sulphate  of  Potash. 

The  wholesale  New  York  price  of  potash  in  this  form  which 
was  4,15  cents  per  pound  in  Nov.  1893  rose  in  May  to  4.85  cents, 
at  which  price,  the  highest  in  years,  it  has  sioce  been  quoted. 

It  has  been  sold  at  retail  in  Conn,  for  5.6  cents  per  pound,  the 
last  season. 

£diniL 

This  article,  which  was  quoted  at  t9.12^  per  ton  in  November, 
1893,  rose  in  price  with  other  potassium  salts  and  was  quoted  in 
July  1894,  at  tH.OO  and  this  price  rules  at  this  writing,  Nov. 
1894. 

The  market  quotations  given  above  are  taken  from  the  "  Oil, 
Paint  and  Drug  Reporter,"  published  in  New  York.  The  weekly 
quotations  for  each  month  are  averaged,  and  this  average  is  taken 
as  the  qnotation  for  the  month. 

The  following  explanations  will  help  in  the  examination  of  the 
market  quotations,  and  will  also  show  the  basis  on  which  they 
have  been  interpreted  in  this  review : 

Phosphate  rock,  kainit,  hone,  fish-scrap,  tankage  and  some 
other  articles  are  quoted  and  sold  by  the  ton.  The  seller  usually 
has  an  analysis  of  his  stock  and  purchasers  often  control  this  by 
analysis  at  the  time  of  purchase. 

S'llphate  of  ammonia,  nitrate  of  soda  and  muriate  of  potash 
are  quoted  and  sold  by  the  pound,  and  generally  their  wholesale 
and  retail  rates  do  not  differ  very  widely. 

Blood,  azatin  and  ammonite  are  quoted  at  so  much  "  per  unit 
of  ammonia."  To  reduce  ammonia  to  nitrogen,  multiply  the  per 
cent,  of  ammonia  by  the  decimal  .824  (or  multiply  the  percentage 
of  ammonia  by  14  and  divide  that  product  by  IT).  A  "  unit  of 
ammonia^'  is  one  per  cent.,  or  20  pounds  per  ton.  To  illustrate: 
if  a  lot  of  tankage  has  7.0  per  cent,  of  nitrogen,  equivalent  to  8.5 
per  cent,  of  ammonia,  it  is  said  to  contain  8^  units  of  ammonia. 
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and  if  quoted  at  12.35  per  unit,  a  too  of  it  will  cost  8^x2.25= 
tl».13. 

The  term  "ammonia"  ia  properly  used  only  in  tbose  cases 
where  the  nitrogea  actually  exiets  in  the  form  of  ammonia,  but 
it  ia  a  usage  of  the  trade  to  reckon  all  nitrogen,  in  whatever  form 


To  facilitate  finding  the  actual  oost  of  nitrogen  per  pound  from 
the  oost  per  unit  of  ammonia  in  the  market  reportB,  the  following 
table  is  given : 

Ammonia  st  f3.00  per  uDit  ia  i 


Commercial  sulphate  of  ammonia  cod  tains  on  an  average  20.5 
per  cent,  of  nitrogen,  though  it  varies  considerably  in  quality. 
With  that  per  cent,  of  nitrogen  (equivalent  to  24.3  per  cent,  of 
ammonia), 

AC  4.00  cents  per  pouDd.    NitrogeQcostslS.B  cents  per  lb. 


Commercial  Nitrate  of  Soda  averages  95   per  cent,  of  pure 
sodium  nitrate  or  16.0  per  cent,  of  nitrogen. 

If  quoted  at  3.0  cents  per  pound,  Nitrogen  coats  18.8  ceote  per  lb. 
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If  qnot«d  at  S.6  ceote  per  pound,  Nitrogen  costa  16.3  oente  per  lb. 


Commeroial  Muriate  of  Potash  and  also  High  Grade  (98  per 
cent.)  Sulphate  of  Potash  aeually  conUun  00$  per  cent,  of  "  aotusl 
poiaeh,"  or  potassium  oside. 

If  quoted  at  3.(iO  centa  per  lb.    Potassium  Oxide  oosta  S.lfi  cents  per  lb. 


2.10 
3.06 
3.00 
1.0S 


The  Doable  Sniphate  of  Potash  and  Magnesia  has  about  26^ 
per  cent,  of  potaasinm  oxide. 

If  quoted  at  1.00  cents  per  lb.    Potassium  Oxide  oosts  S-ITcentaperlb. 


The  folloving  table  shows  the  flactaations  in  the  wholesale 
prices  of  a  number  of  fertilizing  materials  in  the  New  York 
iiiarket,sinoe  January,  I89I.  The  price  given  for  each  month  is 
the  average  of  the  four  weekly  quotations  of  that  month.  Sul- 
phate of  ammonia  is  assumed  to  contain  20.5  per  cent,  and  nitrate 
of  Boda  16.0  per  cent,  nitrogen  and  muriate  of  potash  50^  per 
cent  of  actnal  potash  or  80  per  cent,  of  pure  salt. 
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THE  QUANTITY  OF  COMMERCIAL  FERTILIZERS 
ANNUALLY  SOLD    IN   CONNECTICUT. 

Id  November  last  a  letter  was  sent  to  each  maDafactarer  whose 
gooda  were  entered  for  sale  in  this  State  asking  for  a  statameat 
of  his  total  sales  during  the  year  ending  Not.  1, 1694,  ftnd  stating 
that  the  replies  would  be  held  as  strictly  confidential.  More  than 
two-thirds  of  the  manufacturers  famished  the  facts  asked  for. 

The  sales  reported  and  a  conservative  estimate  of  the  sales  of 
those  who  did  not  report  make  it  otear  that  the  total  amount  of 
commercial  fertilizers  sold  within  the  State  annually  cannot  be  lesa 
than  22,600  tons.  If  thirty  dollars  per  ton  is  an  average  price, 
the  total  annual  outlay  for  commercial  fertilizers  in  this  State  ia 
$675,000. 

A  similar  estimate  made  in  1887  gave  a  total  of  10,700  tone, 
costing  $500,000.     (Report  for  1887,  p.  182.) 

This  statement  covers  only  factory-mixed  goods,  bone,  mixtores 
of  bone  and  salts,  and  fertilizer  chemicals,  all  of  which  are  handled 
by  manufacturers  of  mixed  goods.  It  does  not,  however,  by  any 
means  show  the  total  quantity  of  fertilizers  used  in  the  State. 

Ii  does  not,  for  instance,  include  unleached  wood  ashes,  a  fav- 
orite fertilizer  with  frnit  growers,  cotton  hnll  ashes  or  tobacco 
stems,  and  only  a  small  part  of  the  cotton  seed  meal  which  is 
used  in  the  tobacco  growing  region  in  very  lai^e  amonnt.  It  is 
impossible  to  estimate  how  mnch  of  the  materials  above  named 
are  annually  bought. 
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AVAILABILITT  OP  NITHOGEN   IN  FEBTILIZEBfl. 


ON   METHODS  TO   DETERMINE   THE   AVAILABILITY 
OF  ORGANIC  NITROGEN  IN  FERTILIZERS. 

By  S.  W.  Johnson  and  E.  H.  Jenkiks. 

(Snmmaries  of  results  aod  the  conclasionB  drawn  from  them  will 
be  foand  on  pages  88,  90,  93,  96,  102,  103,  107,  111.) 
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The  work  described  in  this  paper  is  a  continuation  of  what  has 
been  done  by  this  Station  on  the  same  subject  in  former  years  of 
which  account  has  been  given  in  the  following  articles: — On 
Methods  of  Testing  the  Agricultural  Value  of  Nitrogen  in  Mixed 
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The  work  of  the  present  year  has  chiefly  oonsisted  of  vegetatioD 
ezperimente  carried  od  in  pots,  foIlowiDg  in  the  main  the  method 
which  has  been  so  admirably  perfected  by  Prof.  Wagner  of 
Darmstadt. 

Forther  tests  have  also  been  made  of  the  solubility  of  various 
organic  forms  of  nitri^en  in  pepsin -hydrochloric  acid  and  under 
patrefaotion ;  and  their  results  are  compared  with  the  results  on 
the  relative  availability  of  the  nitrogen  as  shown  by  vegetation 
experiments. 

I.     VEGETATION   EXPERIMENTS. 

Mr.  W.  E.  Britton,  Hortionlturist  to  this  Station,  has  bad  en- 
tire charge  of  the  preparation  of  the  seed  and  the  artificial  soil, 
filling  the  pots  and  caring  for  tbe  crops  through  the  whole  period 
of  growth  and  the  ancoess  of  the  work  is  largely  due  to  his 
patience  and  skill. 

The  chemical  work  involved  has  been  done  by  the  Station 
chemists,  Messrs.  Winton  and  Ogden. 

GbNZBAL  ScOPB   op  THB  ExPKBIHBNTg   OP    1894. 

1.  Study  has  been  made  of  the  requirements  of  the  maize  plant 
with  special  reference  to  the  proper  supply  of  plant  food  and 
water  when  grown  in  pots  under  the  conditions  of  our  work. 

2.  Tbe  following  materials  have  been  compared  in  respect  to  the 
availability  of  their  nitrogen,  viz:  nitrate  of  soda,  dried  blood, 
fish  scrap,  tankage,  ground  horn  and  hoof,  cotton-seed  meal,  lin- 
seed meal,  castor  pomace,  leather  raw,  rpasted,  steamed  and  acidi- 
fied with  oil  of  vitriol. 

3.  It  was  also  sought  to  test  the  availability  of  organic  nitrogen 
in  twenty-seven  brands  of  commercial  fertilizers,  foand  in  the 
Connecticut  market. 

Description  of  the  Apparatus  and  Method. 

In  some  cases  two,  in  others  four,  pots  were  used  to  test  each 
form  of  nitrogenous  matter. 

These  pots  were  filled  with  an  artificial  soil  to  which  were 
added  all  the  elements  of  plant  food  in  excess  of  the  crop  require- 
menU,  excepting  nitrogen. 

The  nitrogenous  matter  was  added  in  such  quantity  as  to  sup- 
ply dther  0.8,  l.S,  2.4  or  3.2  grams  of  nitrogen. 


I  .y  Google 


VEOBTATION   BSPERIMEN13.  75 

The  availability  of  the  nitrogen  was  determined  by  the  weight 
of  the  water-free  crop  prodaced  and  by  the  quantity  of  nitrogen 
taken  np  by  the  crop. 

The  "  crop "  does  not  include  the  roots  as  it  is  impossible  to 
separate  them  satisfactorily  from  the  artificial  soil. 

The  crops,  of  course,  can  be  used  as  a  measure  of  availability  of 
nitrogen  only  when  it  is  certain  that  the  nitrogen  of  the  fertilizer 
is  defi<uent  relatively  to  the  other  elements  of  plant  food. 

As  we  have  found  the  apparatus  and  materials  used  to  be  well 
adapted  to  the  finrpose  and  as  we  plan  to  do  further  work  with 
the  same,  a  full  description  of  them  is  here  given. 

7%e  Vegetation  Mouae. — ^This  house,  27  feet  long  by  10  feet 
wide  and  IS  feet  from  sills  to  peak,  was  built  essentially  as 
respects  constructive  details  after  the  model  designed  by  Prof. 
L.  H.  Bailey  of  the  Cornell  Ezperimeat  Station  which  is  figured 
and  described  in  American  Gardening  for  February,  1693,  p.  95. 

Considerable  modifications  have  been  made,  however,  to  suit  the 
structure  to  its  special  uses.  As  it  is  designed  only  for  summer 
use,  no  heating  apparatus  is  provided,  but  ample  means  for  ven- 
tilation have  been  secured.  Besides  a  glazed  door  at  each  end, 
eight  feet  by  three  feet  seven  inches,  and  glaeed  ventilators  at 
both  sides  of  the  ridge  running  the  whole  length  of  the  house, 
which  are  two  feet  wide  and  are  opened  and  closed  readily  by  an 
apparatus  made  by  Httchings  &  Co.,  of  New  York,  there  are 
between  the  glass  and  the  sills,  four  wooden  ventilators  on  each 
side  of  the  house,  two  of  them  two  feet  two  wide  by  seven  feet 
two  long,  and  two  others,  two  feet  two  by  four  feet  eight  inches. 
On  each  end  are  also  two  wooden  ventilators  two  feet  two  by 
three  feet  six  inches.  All  these  ventilators  are  hung  by  hinges  on 
the  upper  edges  and  open  outwards. 

Fine  wire  netting  is  fastened  over  all  the  ventilating  openings 
within  to  exclude  insects  without  interfering  with  the  movement 
of  the  ventilators.  Protection  from  grasshoppers  and  crickets  is 
especially  necessary.  Wire  netting  doors  make  it  possible  also  to 
leave  the  sash  doors  open  for  ventilation  when  desired.  The  con- 
struction is  nearly  as  slight  as  is  consistent  with  safety  and  offers 
very  little  obstruction  to  sunlight. 

The  ridge  of  the  house  and  the  three  benches  on  which  the 
pots  stand  nin  nearly  north  and  south. 

Observations  were  made  through  the  season  at  9  a.  m.,  12  h. 
and  5  F.  K.  to  determine  how  much  the  temperature  in  the  shade 
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within  the  house  differed  from  the  air  temperature  in  the  shade 
Tithont. 

At  the  times  of  ten  single  observations  the  temperature  Titbio 
the  house  was  lower  than  without,  but  at  all  other  times  of  obaer- 
Tatioo  tbe  reverse  was  the  case. 

The  greatest  observed  difference  of  temperature  was  ten  degrees 
Fahr. 

The  greatest  difference  between  the  mean  of  the  three  duly 
observations  withont  and  within  the  house  was  1,3  degrees  Fahr. 

The  average  daily  difference  was  3.6  degrees  Fllhr. 

Water  Supply. — In  one  corner  of  this  vegetation  bonse  was 
placed  a  circular  tank  33  inches  in  diameter  and  39  inches  deep 
made  of  heavy  *'  galvanized "  iron  and  painted  inside  with 
asphalt.  A  battery  of  Pastear-Cbamberland  filters,  attached  to 
the  city  water  service  pipes  supplied  very  pure  water  which  was 
stored  in  this  tank  for  usb  in  the  experiment. 

Tbe  general  appearance  and  arrangement  of  the  bonse  are 
shown  in  the  accompanying  plates, 

Plate  I  shows  the  appearance  of  the  house  seen  from  tbe 
southwest.  The  ventilators  at  the  sides  and  id  the  peak  and  the 
sash  doors  in  the  ends,  are  all  opened,  the  netting  doors  being 
closed.  It  was  not  found  necessary  to  use  tbe  ventilators  in  the 
ends  of  the  building  during  the  season. 

Tbe  iron  pipes  which  support  the  sash  bars  and  give  rigidity 
to  the  structure  are  seen  wiihin.  Tbe  arrangemeot  of  these  sup* 
ports  is  described  in  Prof.  Bailey's  paper  already  referred  to. 

Plate  II  shows  the  interior  plan.  A  and  B  are  the  north  and 
south  end  doors.  C,  D  and  £,  are  the  three  benches  which  carry 
the  vegetation  pots.  Table  C  is  21  feet  long  by  3}  feet  wide, 
uble  D  19^  feet  long  by  3  feet  2  inches  wide,  and  table  E  is  28 
feet  long  by  8^  feet  wide.  The  tops  of  these  benches  are  16 
inches  above  the  level  of  the  top  of  tbe  sills  and  IS  inches  below 
tbe  level  of  tbe  glass  in  tbe  sides  of  the  building.  F  is  the  water 
tank  and  H  a  faucet  from  which  with  rubber  hose  water  may  be 
drawn  for  watering  the  floor  and  tables  when  desired. 

PoU. — Tbe  pots  need  were  made  of  "  galvanized  "  iron,  wired 
on  the  upper  edge.  They  were  eight  inches  in  diameter,  twelve 
indies  deep,  the  bottom  slightly  concave,  and  in  the  center  of 
the  bottom  was  a  bole  with  a  collar  }  of  an  inoh  in  diameter, 
which  could  be  closed  with  a  rubber  stopper.  Kach  pot  was  sup- 
ported on  thrte  iron  legs,  so  that  the  lowest  point  of  the  collar 
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referred  to  was  two  and  a  half  iochea  above  the  platform  od  which 
the  pot  stood.  The  geDeral  appearance  of  the  pots  may  be  seen 
b;  refereDce  to  the  plates  facing  page  104. 

77^  Artificial  Soil  conaisted  of  eifted  aothracite  coal  ashes,  to 
which  three  per  cent,  of  peat  moss  had  been  added.  This  peat 
mopB,  we  are  informed  is  imported  for  stable  bedding.  It  was 
sifted,  and  only  that  part  was  used  which  passed  a  sieve  with 
about  six  meshes  to  the  inch.  This  peal  has  a  slight  aoid  reac- 
tion and  on  digestion  with  water  oontinaed  to  give  up  aoid  for 
48  hours.  The  total  quantity  thas  extracted  per  gram  of  peat 
moss,  neotralistes  about  .1144  grams  of  bariam  hydrate.  Dis- 
tilled with  oaagnesia,  four  grams  yielded  a  bare  trace  of  ammonia. 
The  peat  moss  contains  -f^  of  one  per  cent,  of  nitrogen.  The 
coal  ashes,  fresh  from  the  Station  steam  heater,  were  sifted 
through  a  wire  sieve  having  square  meshes,  four  to  the  inoh. 
The  ashes  were  perfectly  neutral  in  reaction,  and  contained  ^^ 
of  one  per  cent,  of  nitrogen. 

For  the  experiments  of  1893,  described  in  the  Report  for  that 
year,  p.  230,  a  mixture  of  five  p.  c  peat  moss  and  95  p.  o.  coal 
ashes  was  used  as  soil  Observations  then  made  indicated  that  a 
smaller  proportion  of  peat  would  give  physical  oonditione  quite 
as  favorable  to  vegetation  and  led  us  to  reduce  the  qtiantity  this 
year  to  three  per  cent. 

JiisTtilizer  Ingredients. 

Besides  nitrogen,  which  was  supplied  in  different  forms  and 
varying  quantities,  there  was  added  to  the  soil  of  every  pot  a 
definite  quantity  of  calcium  carbonate,  potassium  sulphate,  dical- 
cium  phosphate  and  "  concentrated  phosphate." 

The  complete  analyses  of  these  materials  follow  : 

T^BLR  I.    Analyses  of  FssnuzBas  used  in  tqb  Expbrcvbnts. 

Cuboute.        Sulpliitc,         PlKMpbitc.         maepbiu. 

Sand  aod  SUica .36             S.26 

Oiide  of  iron  and  alumina .70             38.37 

LiTne(CaO) S3.18  .55  35,49  .30 

MagDUBia 90  J,88              .13 

Potash  (K,0) 46.30               

Soda .69               .43 

PhoBphoTic  Add  (PiO.) 42.3S  45.81 

Sulphuric  Acid  (SO,) 43.34               .21 

'Chlorine 1.80               trace 

Carbonic  Acid  (CO,) 43.82  

Water 2.10  3.44  22.15  8.88 


100.00 
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With  the  exception  of  Noa.  36  to  49,  both  inclasive,  the  soil  of 
every  pot  received  15  grams  of  oaloiam  carbonate,  4.4  grams  of 
potaesinm  sulphate,  1.6  grama  of  dioaloium  phosphate  and  1.2 
grama  of  oonceotrated  phosphate. 

Hence,  with  the  exceptions  noted  above,  the  soil  of  each  pot 
received,  in  addition  to  what  plant  food  the  ashes  themselves  con- 
tained, the  following  quantities  of  mineral  ingredients  ; 

Potash  (K,0) 2.04  grama. 

Soda 03  '■ 

tftne  (CaO) 8  64  " 

Uagnesia  (UgO) 37  " 

Oxide  of  iron  and  aliimiDa .49  " 

Phosphoric  Acid{P,Ot) l.ia  " 

Sulphuric  Acid  (SO.) 1.91  " 

Chlorine.. .08  " 

The  object  of  adding  ealcinm  carbonate  was  to  maintain  in 
the  soil  the  mild  alkalinity  eaaential  to  the  prooesa  of  nitrifica- 
tion. 

Seed. — The  aeed  maize  used  was  Hickoi  Improved  Sweet  Com, 
raised  in  Milford,  Conn,  about  nine  miles  from  the  Station. 

By  means  of  concentrated  sugar  solutions  at  a  temperature  of 
24°C.  there  were  separated  those  kernels  which  had  an  apparent 
specific  gravity  between  1.24S  and  1.216. 

After  these  were  thoroughly  and  rapidly  washed  and  air  dried 
the  separate  kernels  were  weighed,  reserving  for  experiment  only 
those  which  weighed  between  .290  and  .320  gram  each,  this  be- 
ing about  the  medium  weight. 

This  work  was  deemed  necessary  in  order  to  secure  plants  of 
equal  vigor  and  fairly  comparable.  Unfortunately  the  seed  com 
of  1893  was  of  poor  quality  and  the  plants  were  not  altogether 
satisfactory. 

Filling  and  planting  Vegetation  Pott. — After  thorough  "wash- 
ing and  drying,  each  pot  was  fitted  with  a  piece  of  wire  gause 
over  the  hole  in  the  bottom  and  with  a  glass  tube  of  about  ^  inch 
bore,  reaching  to  the  bottom  of  the  pot  and  projecting  about  ^ 
inch  above  its  upper  rim.  Washed  fine  quartz  gravel  was  poured 
in,  till  the  weight  of  the  pot  and  contents  was  exactly  2721 
grams  (6  pounds).  The  layer  of  gravel  was  from  ^  to  3  inch 
deep  in  the  ahallowest  part. 

Into  each  pot  were  next  poured  4536  grams  {ten  ponnda)  of  the 
artificial  soil  which  had  been  thoroughly  intermixed  by  hand  with 
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tbe  fertilizers  already  referred  to,  and  with  tfae  weighed  amount 
of  organic  nitrogea  desigaed  for  that  pot,  the  whole  charge 
being  pressed  down  to  the  same  level  in  all  tfae  pots. 

To  each  pot  was  then  added  1446  grams  (3  poaods  and  3 
onnoea)  of  water  which  represented  abont  40  per  cent,  of  the 
water-holding  capacity  of  the  soil. 

The  maize  seed  after  soaking  twelve  hoars  in  water  was  placed 
in  a  germinating  apparatus. 

On  the  ISth  and  10th  of  Jane  as  tbe  maize  sprouted,  three 
healthy  looking  seedlings  were  placed  in  eaoh  pot  on  the  surface 
of  tbe  soil  and  equidistant  from  eaoh  other. 

They  were  covered  with  340  grams  (12  ounces)  of  the  mixture 
of  peat  and  ashes  which  buried  the  seeds  abont  three-quarters  of 
an  inch  deep. 

To  ISO  grams  of  rich  garden  soil  were  added  1500  c.c.  of 
water  and  the  whole  shaken  together.  After  tbe  sand,  etc.,  had 
settled,  15  c.c  of  the  turbid,  supernatant  liquid  were  added  to 
each  of  the  pots  excepting  Nob.  28  to  36  both  iDClnsive.  It  was 
intended  in  this  way  to  make  more  certain  of  the  presence  of 
nitrifying  organieme  within  the  BoU. 

On  Jane  IQth  nearly  all  tbe  plants  bad  come  tip  and  the  pots 
were  removed  to  the  vegetation  bouse. 

Care  of  the  Ezpbriuents  dubino  Qkowth. 

By  frequent  weighing  and  watering  the  water  content  of  the 
soil  in  all  the  pots,  excepting  Nos.  14  to  21,  both  inclnBive, 
was  kept  between  30  and  50  per  cent,  of  tbe  water-holding 
capacity  of  the  soil.  In  vegetation  esperiments  with  natural 
soils  a  much  higber  percentage  is  adopted,  but  because  the 
water-holding  capacity  of  this  artificial  soil  is  greater  than  that 
of  ordinary  natural  soils  the  lower  figure  was  thought  to  be 
adequate.  The  relative  position  of  the  pots  was  changed  from 
time  to  time  in  order  to  equalize  as  far  as  possible  their  exposure 
to  light  and  heat. 

In  spite  of  the  care  exercised  in  selecting  seed  it  immediately 
appeared  that  a  part  of  the  seedlings  were  incapable  of  growth. 

On  Jnne  26,  one  plant  was  missing  in  each  of  the  following 
pots.  Nob.  1,  13,  24,  66,  72,  81,  96,  103,  116,  129,  145,  149. 
Two  plants  were  missing  in  pots  21  and  26.  The  decaying  seeds 
were  removed  and  new  ones  planted  which  in  all  oases  lived. 
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On  July  2,  oDe  plfiDt  in  No.  127  sppeared  aa  if  badly  bamed. 
Oii«  plant  in  pot  134  was  badly  diseased,  made  do  growth  aad 
was  removed. 

Eaoh  of  the  following  pots  had  one,  more  or  less  abnormal, 
stunted  plant;.  Nos.  1,  T,  2d,  3S,  47,51,  114,  120,  130  and  134. 
Some  of  these  afterwards  grew  to  good  size  but  never  equaled  the 
others  in  the  same  pot.  It  was  not«d  that  where  a  single  plant 
was  feeble  and  small  another  in  the  same  pot  would  grow  to  be 
correspondingly  larger,  as  if  it  took  to  itself  the  nitrogen  which 
the  other  did  not  appropriate. 

On  July  18th,  it  was  thought  that  the  pots  were  standing  too 
close  to  permit  full  development  of  all  the  plants.  The  foliage  of 
the  plants  in  certain  pots  was  becoming  pale  green  as  if  light  were 
deficient.  Those  pots  which  had  the  larger  sapply  of  nitrogen, 
Nos.  7,  8,  12,  13,  24,  25,  26,27,  104,  lOS,  108,  10»,  112,  113,  li6, 
117,  125,  126,  130,  141,  were  therefore  removed  to  a  green  boose 
used  in  last  year's  experiments. 

July  23d,  those  plants  which  received  the  smallest  quantities  of 
nitrogen,  within  a  few  days  became  very  appreciably  lighter  in 
color,  as  if  this  date  marked  the  time  when  nitrogen-hunger,  or 
more  properly  nitrogen-starvation  had  set  in. 

On  July  20,  4.953&  grams  of  nitrate  of  soda,  equivalent  to  .8 
gram  nitrogen  were  added  to  pots  11  and  13. 

July  30,  the  first  staminate  flower  appeared,  in  pot  30. 

Ang.  1.  Tbe  tips  of  leaves  were  brown  and  dry  on  many 
plants  among  those  which  had  received  Ifast  nitrogen. 

Aug.  2.  By  accident  one  plant  in  pot  116  was  broken  off  close 
to  the  ground. 

Ang.  11.  Nearly  all  the  plants  which  received  the  smallest 
quantity  of  nitrogen  had  very  light  green  foliage,  in  sharp  con- 
trast with  tbe  others  and  were  evidently  sufiering  for  lack  of 
nitrogen.  There  were  staminate  flowers  on  two-thirds  of  the 
plants. 

Aug.  13.  Pistillate  flowers  first  appeared  on  tbe  plants  of  pots 
12  and  26. 

Aug.  16.  The  following  pots  were  sent  to  the  laboratory  for 
harvest  and  chemical  examination  of  the  crops:  Nos.  3,  51,  53, 
55,  57,  5»,  62,  64,  66,  68,  70,  72,  74,  76,  79,  81,  83,  85,  87,  89,  93, 
95,  97,  98,)00,  118,  119,  121,  136,  138,  142,  146. 

Ang.  17.  The  pots  which  were  removed  on  July  18th  were 
brought  back  to  the  vegetation  house. 
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Aug.  28.  The  following  pota  were  sent  to  the  laboratory  for 
harvest  and  chemical  examination  of  the  crops:  Nob.  60,  52,  54, 
66,  58,  60,  63,  66,  67,  69,  71,  73,  75,  77,  78,  80,  82,  8i,  86,  88,  91, 
92. 

Aug.  27  to  31,  all  the  pistillate  flowers  were  pollinated  by  hand 
daily. 

Sept.  18.  All  the  pots  remaining  in  the  vegetation  house  were 
sent  to  the  laboratory  for  harvest  and  chemioal  ezaminatioo  of 
the  crops. 

Ifone  of  these  plants  reached  normal  size  or  development 
because  in  all  cases  there  was  a  deficiency  of  nitrogen  or  of  other 
elements  of  plant  food. 

In  oach  of  thirty-eight  of  th«  crops  there  were  one  or  more  ears, 
in  all  cases  small  or  abortive.  The  following  statement  gives  the 
number  of  ears  which  contained  kernels  of  com. 

The  crops  in  the  following  pots  each  had  one  seed-bearing  ear : 
5,  6,  8,  12,  18,  J6,  17,  23,  24,  33,  104,  108,  107,  117,  124,  128,  130, 

14a 

Eaob  of  the  following  carried  two  seed-bearing  ears : — 1,  7,  9, 
10,  11,  19,  21,  26,  27,  29,  30,  i06,  108.  109,  113,  126,  141. 
The  following  had  each  three  ears  with  seed:— 26,  112, 12S. 
In  pots  29  and  108  both  ears  were  on  one  plant. 

DsrEBMINATION   OF  DbT    WbIGQT  OF   CeOPS   AND  OF   KlTROOKK 
IN  THEIf. 

The  crops  were  harvested  as  soon  as  they  were  brought  to  ibe 
laboratory.  The  three  plants  from  each  pot  were  cnt  off  close  to 
the  surface  of  the  soil ;  then  cut  into  small  pieces  about  half  an 
inch  long,  and  dried  in  a  large  drying  oven  at  a  temperature 
below  100"  C,  After  drying,  each  crop  was  ground  without  any 
mechanical  loss  in  a  feed  mill  and  allowed  to  stand  exposed  to 
the  air  for  twenty-four  hours.  It  was  then  weighed  on  a  chemi- 
cal balance,  sensitive  to  a  fraction  of  a  milligram,  and  seonrety 
bottled. 

Duplicate  portions  of  the  air-dry  material  (two  grams  in  each), 
contained  in  weighing  bottles  were  dried  to  constant  weight  at  a 
temperature  of  100°  C. 

From  the  result  was  calculated  the  weight  of  the  water-free 
crop. 

Nitrogen  was  also  determined  in  duplicate  portions. 
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In  the  following  table,  and  pretimiaary  to  a  disoossion  of  the 
redalts  of  these  vegetation  experiments,  are  given  all  the  data 
regarding  the  nitrogen  anppl^  and  the  qnantlties  of  vater-fr«e 
anbetanoe  and  of  nitrogen  harvested. 

The  following  explanations  are  referred  to  by  small  numerals  in 
their  appropriate  places  in  the  table. 

>  The  aitroKea  was  added  August  Gth.  At  that  dme'tho  appe&raitce  ol  the 
crop  was  tike  that  of  crops  in  pots  2,  3,  sad  4. 

*  .9  gram  mtrogen  added  at  planting  lime  sod  .8  dq  July  20. 

*  .B  grain  Ditrogen  was  added  at  planting,  and  .8  od  JUI7  20  and  also  on  Aug. 
eth. 

*  The  water  in  the  pot  was  kept  belneen  SO  and  GO  per  ceot.  of  the  1 
holding  capacity  ot  the  aoiL    See  p.  87. 

'  The  water  in  the  pot  was  kept  between  70  and  60  p«  cent,  of  the  ( 
holding  capacity  of  the  soil.    See  p,  87. 

'  The  water  in  Che  pot  waa  kept  between  60  and  40  per  cent  of  the  1 
holding  oftpacitjr  ot  the  aoiL     See  p.  87, 

'  The  water  In  the  pot  was  kept  between  80  and  40  per  cent,  of  Che  wUer- 
holding  capacity  of  the  soil.     See  p.  87. 

■  So  soil  extract  vas  added  to  the  aoil. 

*  100  grams  of  garden  soil  were  added  to  the  soil 

"  Normal  quantity'  phosphoric  acid,  }  normal  qoanU^  of  potash. 

"       "  ■'  "  "     *      " 

"      "  ■•  "  ■'  H      " 

"       "  ■'  "  "  li      " 

"       "  "       potash,    i  normal  quantity  phosphoric  acid. 


"  \i  normal  quantity  potash,  1.7  normal  quantity  ot  phoaphoric  add. 
It  ij      "  "  "      and 

fo  n      >i  "  ■'     and 

"  Hormal  quantity  potash,      1 J 

**  1)  normal  qnantJty  potash,  1.1 

The  data  given  in  this  table  may  now  be  dieonsBed  in  dettdi. 

The  basis  of  ooraparison  of  the  crops  and  of  the  nitrogen  in 
them  is  the  increase  of  crop  and  of  assimilated  nitrogen  produced 
by  the  several  fertilizers  over  what  was  produced  on  the  artificial 
soil  without  any  nitrngenoas  fertilizer  (pots  2,  3,  and  4).  This 
for  brevity  is  referred  to  in  the  following  discussion  as  "  Crop 
Increase,"  and  "  Nitrogen  Increase." 
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TaBLB   II. VeGBTATION  ExPBBUfBKTB   OF    1894.      DaTA   REGARDmO    FbBTIL- 

IZBB8  AND  Crops  Habtbsibd. 
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Tablk  IL — Ybqbtation  Ezpesihents  of  IB04.     Data  regarding  Fertil- 
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Tabi.e  II. — VaOETATioN  ExPKKiMKNTa  OP  1894.     Data  beoardinq  Fsetil- 
izKRs  AND  Crops  Harvested. —  Cotitinued. 
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Nitrogen  lapplim 

■ 

The  Crop. 

£a 

a 

n 

ll 

S 

ll' 

u 

% . 

QBiititr  of 

n 

^ 

Id  lonn  cf 

S'rXS. 

l| 

iuiim:) 

^! 

»; 

It 

ji 

1 

f " 

>- 

.8 

66.98 

62.33 

49.11 1 

B4  'XIX            

i.e 

138.76:122.66 

1 19.60  1 

S5      ;XX 

.8 

70,23  '  63.91 

60,76  , 

B6  .XX 

1.6 

I21.S0  no.Bi 

101.36  1 

87   IXXI 

.8 

64.70  '   69.B3 

56.37  1 

88  IXXI 

1.6 

I3U5  ,116.13 

112.97  ' 

8S   XXII 

.8 

71.09     64.45 

61.29  ! 

90  'XXII          "            "            " 

141. BO  12B.29 

122.13  1 

91  ;XXiii       

1.6 

100  33:   86.66 

83.49  i 

92    XXIV 

1.6 

109.6S     96.99 

93,83  ■ 

93    XXV 

.8 

62.73    48.34 

46.10' 

94  iXXV          "            "            " 

1.6 

123.71  !lOS.51 

106.36  : 

96    XXVI         '■ 

.8 

6H.69;  68.41 

66.25  1 

9e  IXXVI 

1.6 

128.37  .116.26 

112  10' 

97  'XXVII 

.8 

46.B8     41.82 

38.6S  1 

98    XXS'III     ". 

.8 

66.61      69.61 

66.46  ' 

99  XXVIII ■ 

16 

123.27  .109.83 

106.67  1 

100    XXIX 

.8 

68.17  1  62,:tl 

59.16  ' 

101   iXXIX 

1.6 

141.38   124.26 '121.ID1 

102 
103 

A.  CsBtor  Pomace 

rS 

96.38,   86  39'  83.83  | 

107.40'   91.84,  94.68 

104 
lOS 

li 

1:16,93:121. 04. 123  8*1 

116.38*107.49    104.33' 

106 
107 
108 

B.  Castor  Pomace . 

.8 
1.6 

15L13il4o!lO 
163.28  140.91 

136.94  1 

137-76 

109 
110 

3^2 
.8 

166.63  .156. 11 
82.45  1  T4.BI 

152.01  ! 

Cotton  Seed  Meal 

71.65 

111        '■         "        "     

1.6 

126.31   116.36 '113.201 

112  ,      "           "         "      

162.21  1140.23  131.01  ' 

I]3        "          ■'        "     

3.2 

166.31    143.65 '140.39 

114  [Dry  Ground  Fish 

IIB  , 

80.20  '   13.2 1      10.06  1 
12t.38    114.74    111.68' 

KG 

2.4 

114.74   109.12    106.96: 

117 

3.2 

146.41  .132.60    129.44 

118 

XXX  Comm'cial  Mixed  Fertilizei 

2.79       2,55' 

119 

XXXI 

90.25  1   81.89;  78.13  ' 

12U 

XXXI 

I.e 

149.83   133.0i'12H,86 

131 

XXXII        '■ 

60,62  1   66  26  .   62.09  ! 

122 

XXXII         "            " 

__._L6 

13B.26 '124.49   121.33  1 

I   .639     .622  I33.I 
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Table  II. — Vegetation  Expebiubnts 

IZBRS   AMD   CSOPB   H. 


07  1894.     Data  bkgardino  Fbbtil- 
Oontinued. 


Hllrosen  rappUsd 


Tlie  Hllroffui  In  the  Crop. 


It  I  II 


Si  P    *«! 


II  ii-m 


127    Linseed  Ueal.. 


XXXin  Com'cialMii'd  Fertilizer 
I    SXXIV 

Home  Uiied  Fertiliner. 


Dissolved  Leather 

I    Qarbage  and  Leatber  . . 


I    Steamed  Leather.. 


Roasted  Leather  . 
Dried  Blood 


71.22  66  35 

131,29  11B,20 

124.90  114  61 

99.70  91.09 


78.15 
113.11 
126.43 


'   S3.I6 

I  2T.B3 
I  73.73 
i  94.07 
1 103.84 

I   10.34 

1  t4.:fi 
I  27.60 
'   28.91 


64  93 
7B.0O 
77.21 
77.78 

.35 
.39 
.37 
.33 

.45 

70.10 

.37 

!2.G1 
62.10 
83.00 
92.G3 

.60 
.36 
.35 

.64 

6  32 
9.73 
21.0U 
23.22 

.46 

.37 
.32 
.40 

4.24 
12.03 

.49 
.41 

94.63 

21.24 

.43 
.37 

.282  .266  35.S 
.690  .  .673  36.9 
1.024:1,007  43.7 
1.077    1.060  34,0 

.330      .313  41,J 

'   .636      .618  39.7 

■   ,766      .738  31.6 

.892  28.1 
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Inflcehcs  of    thb    Watub    Coktbnt  of    the    Soil    dubino 
GBOWTU,  ON,  Chop  Pboduction, 

(Pots  14,  16,  18,  22,  20  and  15,  17,  19,  23,  21.) 

The  "  watei^bolding  oapaoity  of  the  soil "  wm  determined  as 
follows : 

Eacb  pot  when  filled  for  experimeat  held  4876  grams  {10} 
ponnds)  of  artificial  soil 

Water  was  poared  on  the  sorface  of  the  Boil  of  a  single  pot  till 
the  soil  was  saturated  and  water  ran  off  through  the  draioage 
tabe.  When  the  drainiog  ceased,  the  pot  and  contents  were 
weighed. 

It  appeared  that  the  48T6  grams  of  soil  would  hold  3892  grams 
{8-f^a  pounds)  of  water. 

In  following  paragraphs,  for  brevity,  the  water  supply  is  de- 
scribed as  "  BO  to  60  per  cent."  etc  This  signifies  that  the  pot 
referred  to  never  contained  more  than  80  per  cent,  nor  leas  tbao 
60  per  cent,  of  3892  grams  of  water,  i,  e.,  its  water-content  never 
exceeded  3113  grams  {110  ounces)  nor  fell  below  2336  grams  {82 
ounces). 

The  pot  was  placed  on  thescales  from  day  to  day  and  whenever 
its  weight  showed  that  it  contained  bat  82  onoces  of  water  enough 
was  added  to  bring  the  amount  up  to  110  ounces. 

About  one-half  of  this  water  was  carefully  distributed  over  the 
surface  of  the  soil  and  the  remainder  was  poured  through  the 
tube  to  the  bottom  of  the  pot. 

The  results  of  the  observations  on  the  Water  Content  of  the 
Soil  may  be  tabulated  for  comparisou  as  follows  : 


Table  IlL  — Influence  of  Water  Scpplt  on  Ceop  Production. 


NiTBOOKM  Supply, 

.S  Gbau  IK 

DatBD  Blood. 

80—60  1 

BopplJ, 

per  cent. 

Crop  Increue. 

KttrOfCT  IBCKU*. 

.310 ' 

70—60 

93.6 

.340 

60— *0 

82.6 

.326 

BO— 30 

'■ 

13.* 

.317 

80-40 

88.8 

.365 
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^ROGEH  Sm-PLT, 

1.6  Grams 

IN  Droo  Blood. 

80-60  per 

cent 

U8.3 

70—80 

U1.9 

80— *0 

" 

121.0 

50—30 

126.3    . 

80—10 

12S.G 

With  .8  gram  of  nitrogen  the  largest  crop  increase  wassecnred 
when  the  qaantity  of  water  In  the  soil  was  kept  between  70  and 
60  per  cent.  More  water,  80-80  per  cent,  produced  leas  orop. 
LesR  water,  60  to  40  per  cent,  and  50  to  30  per  cent,  also  lessened 
prodnction.  When  the  water  was  allowed  to  fiuotuate  between 
80  and  40  per  cent,  the  orop  was  a  little  less  than  when  between 
70  to  60  per  cent,  of  water  was  nsed. 

The  same  is  true  of  the  aitrogen  increase,  except  that  the 
largest  quantity  was  in  the  crop  which  received  from  80  to  40 
per  cent,  of  water. 

From  60  to  60  per  cent,  of  water  or  else  from  80  to  40  per  cent, 
wonld  seem  to  have  been  the  quantity  most  favorable,  with  .8 
gram  of  nitrogen  in  dried  blood. 

When  1.6  grams  of  nitrogen  id  form  of  blood  were  applied,  the 
largest  crop  and  the  largest  quantity  of  nitrogen  was  got  with  80 
to  60  per  cent,  of  water.  Somewhat  less  crop  increase  was  got, 
with  a  water  content  of  70  to  50  per  cent. ;  but  60  to  40,  SO  to  SO, 
and  80  to  40  per  cent,  gave  decidedly  less  crop.  It  is  noteworthy 
however  that  the  quantity  of  nitrogen  in  these  crops  was  nearly 
the  same,  despite  the  fiuctnatione  in  the  water  content  of  the  soil 
and  in  the  weights  of  crop. 

With  1.8  grams  of  blood  nitrogen,  80-60  per  cent,  of  water 
appears  necessary  to  secure  the  maximum  effect.  With  smaller 
quantities  of  water  however  nearly  the  same  amount  of  nitrogen 
entered  the  crop,  but  dry  substance  was  found  in  less  proportion. 

These  obaervBtions  indicate  that  the  quantity  of  water  used  in  the 
other  experiments  of  this  year  (so  to  30  per  cent.)  ma;  not  have  been 
eoongfh  to  bring;  the  nitrogen  of  the  fertilizers  to  its  fiill  efficiency  in 
crop  production. 

Tbey  also  indicate  tbat  as  tbe  nitrogen  supply  is  increased  <the 
quantities  used  were  .8,  1.6,  2.4,  and  3.3)  the  efficiency  of  the  nitrogen 
in  crop  prodnction  may  have  been  more  and  more  seriously  diminished 
by  deficiency  of  water. 

Tbey  further  show  that  a  reduction  of  yield  on  account  of  the  defi- 
ciency of  water  is  not  necessarily  followed  by  a  reduction  in  the  quan- 
tity of  nitrogen  in  tbe  crop. 
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Where  more  than  ,8  grttta  of  nitrogen  were  a>ed  aa  fertilizer,  deduc- 
tions based  on  CROP  INCREASE  are  unsafe,  becanac  it  ia  probable 
tbat  the  water  ■upp]7  was  not  in  excess  of  crop  reqairement, 

Wbere  inore  than  1.6  grama  of  nitrosen  were  used  as  (eitiliier,  deduc- 
tions based  on  NITROGEN  INCREASE  arc  probably  unsafe. 

Was  Qabden  Soil  or  its  Extract  helpful  to  tub  Assiuila- 

TION   OF   OrQANIC   NiTBOGBN  ? 

(Pots  22,  26,  31,  23,  29,  32,  24,  26,  30,  33,  34,  35.) 

To  all  the  pot«,  except  28,  29,  30,  31,  32,  33,  34,  35,  a  definite 
qaantity  of  water  extract  of  garden  soil  as  deacribed  on  pajje  19 
was  added  to  ennnre  a  snpply  of  the  microbes  found  in  cultivated 
ground  and  so  possibly  to  promote  dfvay  and  nitrification. 

To  determine  whether  this  addition  was  advantageoas  the  fol- 
lowing comparisons  were  made. 

Pots  22,  23, 24,  25  received  the  soil  extract  jnst  referred  to. 

Pots  28,  29,  80,  received  no  soil  extract. 

To  each  of  the  pots  31,  32,  33,  34  and  35  were  added  100  grams 
of  rich  garden  soil. 

Pots  34  and  3S  received  do  additional  nitrogen  bat  to  all  the 
others  nitrogen  was  supplied  in  the  form  of  Dried  Blood. 

Tablb  IV. — Effbcts  of  Addiko  Oabdem  Soil  ob  Soil  Extract 

TO  THE  AbTIFICIAL  SoIL. 

The  arrangement  of  the  series  and  the  results  obtained  are 
given  below. 

Pnct.       grunt.      Ptret- 
100«  .317        10l»» 


Nltrocea. 

.egTtm. 

,8     " 
.8     ■' 

SoilEitraci. 

Kotliing. 

100  graoiB  ^rdso  soil. 

Incr.'^ 

73  4 

78.6 
70  2 

1.6     '• 

Soil  Bitraot. 

126.3 

1.6     " 

Nothing. 

133.? 

1.6    " 

100  grams  B»rdeB  soil. 

114.7 

U    " 
1.4    ■' 

Soil  Extract. 

132.3  , 

138.1  ' 

1.4.     " 
!.4     '■ 

Nothing. 

100  grama  garden  soil. 

I3S.4 
U3.8 

DOlfe 

a.5 

.3 

•  TAken 

as  1 00  bocause  used  in  moBt  of  the 
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With  a  nitro{;en  supply  of  .8  gram  the  pot  without  soil  or  eoU 
eictract  gave  the  largest  crop  Jnorease  and  that  with  addition  of 
garden  soil,  the  smalleBt.  The  extremes  were  nine  per  oent. 
apart. 

The  pot  with  added  garden  soil  showed  the  largest  nitrogen 
increase,  that  with  nothing  added,  least.  Extreme  difference  16 
per  cenL 

When  1.6  grams  of  nitrogen  were  supplied  the  pot  that  re- 
oeived  soil  extract  had  the  largest  crop  increase,  the  one  with 
added  garden  soil  the  smallest.  The  extremes  were  ten  per  cent, 
apart. 

The  pot  with  no  soil  extract  bad  the  largest  nitrogen  increase, 
that  with  added  garden  soil,  the  least.  Extreme  difference  20 
per  cent. 

When  2.4  grams  of  nitrogen  were  employed  two  pots  were 
treated  with  soil  extract. 

The  crops  in  these  two  pots  differed  in  amount  by  5  per  cent. 
The  amount  of  the  nitrogen  differed  by  1 1  per  cent. 

The  results  of  the  three  series  of  experiments  are  contradic- 
tory and  the  differences  are  probably  within  the  limits  of  experi- 
mental error.     They  cannot  therefore  be  regarded  as  significant. 

The  crop  increase  produced  by  100  grams  of  garden  soil  above 
is  shown  to  be  trifling. 

The  experimentB  bare  not  estkbUsbed  that  the  nitrogen  of  dried 
blood  wat  made  any  more  arailable  by  the  admixture  of  soil  extract  or 
of  garden  eanb  with  the  artificial  toil. 

The  results  have  no  bearing  on  the  question  whether  nitrifioa- 
tion  is  a  necessary  preliminary  to  the  assimilation  of  organic 
nitrogen  by  the  plant. 

They  only  indicate  that  no  artificial  inoculation  with  soil- 
microbes  was  necessary  to  insure  assimilation  of  nitrogen  in  the 
culture-trials  here  described. 

Ark  tbe  QtiANirriEs  op  othbb  Plakt  Food,  E^peciallt  Phos- 

rnOBic  Acid  and  Potash  in  Excess  of  tbb  Rbqitibbubnts 

OF  THE  Plants  ? 

(Pots  KoB.  22,  45,  46,  47,  48,  49,  36,  37,  23,  38,  39,  40,  41,  23, 
42,  43,  44.) 

If  so,  then  tbe  crop,  so  far  as  the  supply  of  plant  food  is  con- 
cemed,  is  limited  only  by  the  quantity  of  nitrogen  which  is 
available. 
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If  hoveyer  the  ingredients  named  are  not  in  exoesB,  the  crop  is 
limited  in  part  by  lack  of  them  aad  the  weight  of  crop  is  no 
longer  a  measnre  of  the  availability  of  the  nitrogen. 

On  this  point  we  have  two  leries  of  experimente ;  in  the  firet 
of  which  .8  gram  of  nitrogen  in  dried  blood  were  used,  and  in 
the  second  1.6  grams. 

By  "  normal "  qaantity  of  potash  (K,0)  is  meant  2.04  grams 
the  amoant  used  in  all  the  experiments  of  1894  with  the  excep- 
tions presently  to  be  noted. 

The  "normal"  quantity  of  pbosphorio  acid  {P,OJ  (also  used 
in  all  the  experiments  of  1894  with  the  exceptions  noted  here) 
was  1.18  grams.* 

The  results  of  the  first  series,  in  which  .8  gram  nitrogen  were 
nsed  are  as  follows  : 

Tablb  V. — Effbcts  of  Diffbbbnt  Qqantitieb  of  Phosphobic 
Acid  and  Potass,  on  Ceop  Pboddction. 

Crop  lacr«>u.        Sltro(CB. 


c  add,      Normal  polaeh, 

13.4 

100         .3 

46, 

li 

79.6 

109 

46, 

n 

81.4 

119 

41,  liSormsl  phosphor 

0  acid.     Normal  potaah, 

1J.6 

?9 

48, 1.7     " 

"                       " 

81.9 

111 

1»,  l-T     " 

1* 

30.7 

118 

A  study  of  these  results  shows  that  when  potash  was  present 
in  one  fourth  more  than  "  normal "  quantity  as  in  pot  45,  there 
was  a  crop-increase  of  9  per  cent.  Potash  in  one-half  more  than 
normal  quantity,  (pot  46)  made  a  further  crop-increase  of  10  per 
cent.  The  first  crop-increase  is  perhaps  within  the  limits  of  error 
but  the  second,  talcen  with  the  first,  indicates  that  with  more 
potash  the  crops  would  have  been  larger. 

Phosphoric  acid  was  plainly  in  excess.  The  observed  gain  in 
pot  48  is  nearly  within  the  limits  of  error  and  the  gain  in  pot  49 
is  accounted  for  fully  by  the  extra  potash  present. 

The  nitrogen-increase,  however,  was  not  afiected  by  either  pot- 
ash or  phosphoric  acid  in  excess  of  the  normal  quantities. 

It  appears  that  potash  was  not  in  relative  excess  when  nsed  in 
"normal"  ({uanlity Judging  J¥om  the  total  crop  increase,  but  that 
with  0.8  gram  of  nitrogen  in  the  fertilizer  the  total  nitrogen  of 
the  crop  is  a  fair  measure  of  the  availability  of  the  nitrogen  of 
the  fertilizer. 
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The  resultB  of  the  second  series,  with  1.6  grama  of  nitrogeu  are 
as  follows  : 

Table  VX — Effects  of  Diffsbbnt  Qcahtitibs  of  Phosfho- 
Bic  Acrn  and  Potash  oh  Ckop  Production. 

Crop  Increue.  Nitrogen. 


23    nonnal  phoa. 

soid,     QOnnal  potash, 

1S6.3 

3G        "         ■' 

■'   i      " 

" 

111.3 

37 

"    J      i. 

" 

na.s 

38         " 

"  li     - 

109.1 

89         " 

„  1^      ,. 

» 

lS4.t 

40  i  Dormal  pboa. 

add,     iHirmal 

potoah, 

101.0 

4U     " 

" 

125.8 

4a  li  '■ 

122.8 

In  these  tests  neither  less  potash  than  the  normal  quantity,  nor 
more  than  ihe  normal,  produced  any  striking  difference  in  the 
quantity  of  crop.  The  cauee  or  the  smaller  orop  in  pot  38  as  com- 
pared with  the  crops  in  37  and  39  does  not  appear. 

Less  potash  than  the  normal  quantity,  was  attended  with  less 
assimilation  of  nitrogen  while  increase  of  potash  above  normal 
did  not  increase  the  nitrogen  of  the  crop. 

One  half  the  normal  quantity  of  phosphoric  acid  in  the  fertilizer 
gave  less  crop-increase  and  less  nitrogen- increase  than  normal 
while  increase  of  the  phosphoric  acid  of  the  fertilizer  above  normal 
made  no  appreciable  change  either  in  qaantity  of  crop  or  crop- 
nitrngen.  When  both  potash  and  phosphorio  acid  of  the  fertilizer 
were  increased  above  normal  (pot  44),  no  increase  of  crop  or  crop- 
nitrogen  followed. 

The  "normal"  potash  supply  was  shown  to  be  too  small  for 
maximum  crop  production  in  the  cases  where  .8  gram  of  nitrogen 
were  used,  but  where  1.6  grama  of  nitrogen  were  present  the  nor- 
mal amount  of  potash  does  not  appear  dehcient.  It  is  hardly  con- 
ceivable that  potash  shonld  be  relatively  deficient  with  the  less 
quantity  of  nitrogen,  hut  not  deficient  with  a  larger  quantity,  un- 
less the  eSect  of  the  larger  quantity  of  nitrogen  is  limited  by  some 
other  factor. 

Now  it  has  been  already  shown  on  page  89  in  studying  the 
relations  of  water  to  crop  production  that  when  1.6  grams  of 
nitrogen  in  form  of  blood  were  used  with  the  quantity  of  water 
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which  was  supplied  to  the  pots  dow  under  disousaion,  the  crop 
producUoD,  but  not  the  erop-nitrogon,  was  limited  by  the  water. 

The  water  was  not  id  excess  of  the  crop  requirements. 

This  fumisbes  the  explanatioo  of  the  reanlts  here  given. 

When  .8  gram  nitrogen  was  supplied,  the  water  supply  was  in 
excess  of  the  crop  requirements  and  the  "  normal "  potash  ration 
was  slightly  deficient  for  mazimam  crop  production. 

When  1.6  grams  nitrogen  were  supplied,  the  water  supply  was 
slightly  deficient,  the  nitrogen  consequently  did  not  come  to  its 
full  working  in  crop  production  and  therefore  the  "  normal "  potash 
ration  was  not  the  factor  which  limited  production. 

The  experiments  above  described  are  preliminary  to  those  which 
form  the  main  subject  of  this  paper. 

Their  object  is  to  determine  whether  the  supply  of  plant  food 
and  of  water  has  been  bo  chosen  that  both  are  in  relative  excess 
and  bow  far  the  differences  in  weight  of  crops  observed  in  the 
experiments  to  be  described  later  may  justly  be  attributed  to  the 
quality  and  quantity  of  the  nitrogen  supply. 

These  retnlta  may  be  aDminarised  aa  foUows : 

1.  The  inocnlation  of  the  artificial  aoil  with  either  soil  extract  or 
gardea  aoil  was  without  effect  and  therefore  nnneceaaarr. 

3.  FOR  THE  ASSIMILATION  OP  NITROGEN  the  "normal" 
water  supply  waa  anffident  or  in  exceaa  when  .8  gram  or  1.6  grama 
nitrogen  were  nsed  in  the  fertilizer.  There  are  no  data  to  demonstrate 
whether  with  3.4  or  3.2  grains  of  nitrogen,  the  water  supply  waa  defi* 

3.  FOR  MAXIMUM  CROP  PRODUCTION,  the  water  anpply  was 
probably  scarcely  sufficient  when  .8  gram,  nitrogen  irere  used  and  waa 
00  doubt  somewhat  deficient  when  1.6  grams  nitrogen  were  employed. 

4.  FOR  THE  ASSIMILATION  OF  NITROGEN  the  "nonnal" 
quantity  of  potash  waa  certainly  in  excess  of  the  plant  requirements 
when  .8  gram  nitrogen  were  used  in  the  fertilizer  and  waa  probably  also 
in  excess  when  1.6  grams  nitrogen  were  present. 

5.  FOR  MAXIMUM  CROP  PRODUCTION  potash  was  deficient 
in  all  cases. 

6.  In  the  following  experiments  no  conclnaiooa  as  to  the  availability 
of  nitrogen  are  safe  where  more  than  1.6  grams  of  nitrogen  were  need 
in  the  fertilizer. 

7.  The  quantity  of  nitrogen  taken  np  by  the  crop  is  a  fairer  measure 
of  its  availability  than  the  total  weight  of  the  crop. 
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Tbb  Relative    Availability  of  Nitbookn  im  csbtain  Raw 
Materials  couuonlt  ubbd  in  Fbktilizerb. 

(Pota  5,  6,  7,  8,  9,  10,  11,  12,  13,  22,  23,  24,  25,  26,  27,  103  to 
117  (both  iDcluaire)  and  123  to  130  (both  molnsive). 

The  nitrogenous  matters  used  in  these  experiments  were  the 
following: 

Commercial  nitrate  of  soda,  slightly  dried  to  facilitate  grinding 
and  weighing  and  containing  16.15  per  cent,  of  nitrogen. 

Dried  Blood,  bought  from  a  dealer  in  fertilizers,  which  contained 
13.2  per  cent,  nitrogen. 

Castor  Pomace,  A,  a  ground  residue  left  after  the  removal  of 
oil  from  the  castor  bean  (Rictnut).  The  sample  contained  6.4 
per  cent,  of  nitrogen. 

Castor  Pomace,  B,  another  sample,  oontMning  5.S6  per  cent,  of 
nitrogen. 

Cotton  Seed  MeaL  Bright  fellow  meal  from  the  Conn,  marlcet, 
containing  7.38  per  cent,  of  nitrogen. 

Dry  Ground  Fish,  contuning  9.34  per  cent,  of  nitrogen. 

Ground  Horn  and  Hoof  from  Chicago.  See  deeonptlon  on 
page  20,  oontaioing  1S.59  per  cent,  of  nitrogen. 

Tankage,  bought  in  New  Haven,  which  containecl  4.17  per 
cent,  of  nitrogen. 

Linseed  Meal,  used  extensively  in  this  Slate  as  a  cattle  food 
but  also,  among  tobacco  growers,  as  a  fertilizer.  It  contained 
5.75  per  cent,  of  nitrogen. 

All  of  the  above  materials  were  pulverized  to  pass  circular 
holes  -^  inch  in  diameter. 

For  the  most  part  four  pots  were  devoted  to  tests  of  each 
material  and  each  was  used  in  snch  quantity  as  supplied  .8, 1.6, 
2.4  and  3.2  grams  of  nitrogen  to  the  four  pots  respectively. 

The  quantities  of  other  plant  food  supplied  are  given  on  page 
78. 

Nitrate  of  soda  is  taken  as  the  standard  of  comparison. 

The  following  table  shows  the  amoant  of  crop  increase  (over 
the  crop  in  pots  which  received  no  nitrogen)  obtained  by  the  use 
of  .8  gram  of  nitrogen  in  the  nitrogenous  matters  named  and  also 
the  amount  of  nitrogen  increase ;  both  being  expressed  in  grains. 

The  last  two  columns  give  the  relative  crop  and  nitrogen  in- 
crease, as  compared  with  the  increase  obtained  from  nitrate  of 
soda  which  is  called  tOO  per  cent. 
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Table    VII. — Compahatitb    Availability    of    Nitboobn    ik 

VaBIOUB    FKBTtLtZXKB. 


CBOP  INOBBABB  J! 


S  OBAH  NlTROSEH, 


Hitrata  of  9oda 
Dried  Blood 
Caator  Pomace  A 
Castor  Pomace  B 
OottoD  Seed  Ueal 
Dry  Kah 
Horn  and  Hoof 
TaDkage 
Linseed  Meal 


In  Table  YIII  are  girea  the  corresponding  experiments  made 
with  the  double  quantity  of  nitrogen,  1.6  grams. 


Table  VIII. — Compabaitve    Availabilitt    of    Kh'bogbh 
Various  Febtiuzebs. 


Chop  Iscbe*8b  ima  l.B  orams  Nithoobn 

^^MtSSPi^^ 

Soared  uf  NltrageD. 

Orop  Idciuh,       NllTogan  iDcnue. 

crop. 

Hltrofm. 

Kitrate 

)3'1.7 

860 

100 

100 

Dried  Blood 

128.3 

587 

91.8 

69.1 

Caator  Pomace  A 

94.7 

48B 

6S.7 

B7.6 

Castor  Pomaee  B 

138.9 

683 

9S.4 

78.0 

Cotton  Seed  Meal 

113.3 

672 

82.3 

87.3 

Dry  Fish 

111.6 

Hi 

81.0 

60.6 

Horn  and  Hoof 

116.8 

644 

84.0 

63.9 

Tankage 

132.0 

e73 

88.8 

67.4 

LiDleedMeal 

113.1 

618 

82.1 

73.7 

We  may  now  inquire  what  conclusions  are  justified  regarding 
the  avfulability  of  nitrogen  in  the  various  forms  here  under 
experiment. 

The  most  accurate  data  are  probably  those  of  Table  VH  with 
the  smaller  quantity  of  nitrogen. 

Regarding  the  total  crop  increase  produced,  it  appears  that  the 
two  kinds  of  Castor  Pomace  gave  86.7  and  83  per  cent,  of  the 
crop  which  nitrate  of  soda  gave,  and  larger  crops  than  any  of 
the  other  fertilizers. 
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Linseed  Meal  ranked  next,  and  but  liltle  below  the  Castor 
Pomace,  60.8  per  cent. 

Then  lollowod  Dried  Blood  75.9,  Cotton  Soed  Meal  74.1,  Horn 
and  Hoof  73.S,  Dry  Fish  72.3  per  cent. 

Tankage  U  at  the  Foot  of  the  liat,  producing  only  64.3  per  cent, 
of  the  crop  produued  by  nitrate  of  soda  used  in  eqaivalent 
quantity. 

Regarding  in  the  next  place  the  nitrogen  increase  it  appears 
that  next  to  nitrate  came  Castor  Pomace  B,  91.0  per  cent. 

Next,  and  nearly  alike,  were  Dried  Blood  (86.4),  Colton  Seed 
Meal  (»5.3)  and  Linset^d  Meal  (86.3). 

Somewhat  below  ihtBS  ranked  Castor  Pomace  A,  81.2  per  cent,, 
and  Horn  and  Hoof,  79.0  per  cent. 

Then  followed  Dry  Fish,  76.3  per  cent,  and  last  of  all  Tank- 
age of  whose  nitrogen  only  72.2  per  cent,  bad  been  asai  mil  ate  d 
as  compared  with  that  yielded  by  nitrate  of  soda. 

As  appears  from  the  conclusions  on  page  93  the  only  other 
data,  which  can  fairly  be  used  in  discusning  the  relative  value  of 
nitrogen  in  th^se  materials  are  the  yieidx  of  nitrogen  from  those 
crops  raised  with  the  double  quantity  of  this  element. 

An  examination  of  these  figures  given  in  Table  VHI,  page  95, 
shows  that  Castor  Pomace  B,  ranked  next  to  Kitrate  of  Soda  in 
rctipcct  of  the  asuimilation  of  its  nitrogen  by  the  crop,  76  per 
cent 

Considerably  below  this  was  the  availability  of  nitrogen  in 
Linseed  Mi-al  72.7,  and  Dried  Blood  69.1, 

A  little  lower  ranked  Tankage  67.4,  and  Cotton  Seed  Meal 
67.3,  Next  lower  was  Hum  and  Hoof  63.  9,  Fish  60.5,  and  last 
of  all  the  Castor  Pomace  A  57.5. 

The  indications  of  these  three  sets  of  Agan*  are  aufficientJy  alike  to 
warrant  aTcraging  the  per  cents,  found,  to  obtain  a  general  numerical 
expression  of  the  result  of  the  tests. 

Such  an  average  shows  that  under  the  conditiona  of  this  experiment, 
of  the  organic  forms  of  Nitrogen,  Castor  Pomace  B  was  the  moat  avail- 
able, 85  per  cent.,  when  nitrate  of  soda  equals  100  percent.  Somewhat 
less  available  was  the  nitrogen  of  Linseed  Meal,  80.0  and  of  Blood  77 
per  cent. 

Next  caroe  Cotton  Seed  Meal,  76,  Castor  Pomace  A,  74,  and  Horn 
and  Hoof,  73  per  cent. 

Last  came  Dry  Fish,  70,  and  Tankage,  68,0  per  cent. 
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Extended  discnasion  of  ibeta  results  is  reserved  till  the  tests 
have  been  repeated  nuder  varying  conditions. 

There  are  two  or  three  particnlars  however  to  which  attention 
may  be  called  at  the  present  time. 

It  is  noteworthy  that  the  nitrogen  of  one  sample  of  Castor 
Pomaoe  was  very  roach  more  available  than  that  of  the  other. 

The  reason  of  this  difference  it  has  not  yet  been  possible  to 
discover. 

The  nitrogen  of  Dry  Fish  and  Tankage  had  a  lower  availa- 
bility in  these  experiments  than  that  of  blood  and  the  vegetable 
nitrc^enoQS  matters,  rather  lower  indeed  than  horn  and  hoof.  This 
is  quite  contrary  to  the  popular  estimate  of  the  relative  value  of 
dried  fish.  It  is  generally  regarded  as  one  of  the  most  active 
forms  of  nitrogen.  Perhaps  the  same  is  tme  of  tankage.  This 
sample  of  tankage  contained  4.17  per  cent  of  nitrogen  and  was 
therefore  a  "  bone  tankage  "  differing  little  in  composition  from 
ground  bone  and  bad  nndonbtedly  been  subjected  to  cooking  and 
drying  at  a  temperature  of  about  212°  Fabr. 

It  will  be  noticed  in  Table  IX,  given  on  page  100,  that  Wagner 
finds  from  three  years'  ezperimentB  that  the  nitrogen  o£  both 
blood  and  castor  pomace  is  more  fully  available  than  that  of  either 
fish  guano,  steamed  bone  men]  or  "flesh  meal ; "—results  which 
in  general  are  confirmed  by  these  trials. 

These  facts  remind  ns  of  the  insolubility  or  slowness  of  solution 
of  dry  ground  fish  and  tankage  in  pepsin  solation  as  contrasted 
with  dried  blood  and  raw  bone ;  Report  for  1 893,  pp.  220  and  222, 
Also  Report  for  1885,  pp.  124-127.  (Note  the  higher  solability 
of  fresh-cooked  menhaden.  Pish  Ko.  1698,  Report  1885,  page  123 
and  conclusion  on  page  126.) 

It  appears  that  some  animal  matters  which  yield  gelatine 
(glue),  viz:  those  of  bone,  of  tendon,  cartilage,  hide,  and  the 
various  intestinal  membranes,  are  rendered  less  soluble  and  diges- 
tible by  cooking  or  steaming;  while  others,  constituting  wool, 
hair,  horn  and  hoof  are  made  more  soluble  or  digestible  by  cook- 
ing or  steaming.  In  case  of  the  former,  the  glue  produced  by 
the  action  of  hot  water  or  steam,  makes  a  solution  which  impreg- 
nates the  undissolved  matter,  and  when  the  whole  is  dried  fills 
the  pores  and  covers  and  cements  together  the  particles  with 
a  material  which  is  quite  insoluble  in  water  of  ordinary  tempera- 
tare  so  that  the  porosity  of  the  whole  mass  is  greatly  dimiuished. 
In  consequence  of  this,  the  material  when  steamed  and  dried  (lis- 
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solves  less  readily,  decays  much  more  slowly, — is  less  "  available  " 
to  plants — tbao  it  was  id  its  fresh  or  raw  oondition. 

These  remarks,  of  course,  do  not  apply  to  processes  which  re- 
move the  glue  quite  completely  from  the  material  before  drying. 
On  the  other  hand,  in  case  of  wool,  hair,  horn  and  hoof,  heating 
or  steaming  at  the  temperature  usually  employed  producee  no 
glue  which  may  afterwards  lessen  porosity,  hut  destroys  the 
toughness  and  elasticity  of  these  materials.  Before  steaming 
they  are  pulverized  with  the  greatest  difficulty  ;  after  steaming 
they  are  brittle  and  readily  reduced  to  a  fine  powder.  Thos  the 
same  process  which  makes  fiah  and  tankage  leas  easy  to  pulverize, 
slower  to  dissolve,  digest  and  decay,  and  less  aviulable  to  plants, 
makes  horn  and  hoof,  hair  and  wool,  more  easily  pnlverizable, 
qnicker  to  decay  and  more  available  as  plant  food. 

In  the  Beport  of  this  Station  for  1886,  page  88,  is  described  a 
vegetation  experiment  on  the  agricaltural  value  of  horn  shavings 
and  horn  and  hoof.  In  this  test,  oats  were  grown  in  pots  filled 
with  a  natural  soil. 

The  ontcome  of  that  experiment  is  stated  as  follows:  "The 
results  are  too  irregular  to  justify  any  fine  conclusions,  but  the 
aveiage  increase  both  of  dry  matter  and  of  nitrogen  is  seen  to  be 
twice  as  much  in  the  case  of  blood-nitrogen  as  in  that  of  born* 
nitrogen."  .  ..."  In  these  experiments  both  horn  and  hoof  and 
horn  shavings  proved  to  be  of  very  inferior  value  as  fertilizers 
in  compariiM>n  with  dried  blood." 

In  the  experiments  of  this  year,  on  the  contrary,  the  nitrogen 
of  ground  horn  aod  hoof  was  nearly  as  eSeotive  as  that  of  dried 
blood. 

In  the  experiments  of  1866  the  availability  of  blood-nitrogen 
was  to  that  of  bom-nitrogen  as  100  to  46^.  In  the  experiments 
of  1694  the  relation  was  100  to  93.  There  are  two  considerations 
which  may  fully  explun  this  seeming  discrepancy. 

In  1886  the  crop  raised  was  oats ;  the  time  of  growth  was  from 
May  3d  to  July  28th,  a  period  of  79  days;  and  the  temperature 
during  the  time  of  growth  was  comparatively  low. 

In  1894  the  crop  raised  was  maize;  the  time  of  growth  was 
from  June  Itith  to  Aug.  3tith,  a  period  of  73  days ;  and  the  tem- 
perature during  growth  was  exceptionally  high. 

While  the  time  of  growth  was  about  the  same  for  the  two 
<}rops  that  time  in  the  case  of  corn  fell  in  the  very  warmest  part 
of  summer,  while  the  oats  grew  in  much  cooler  weather,  and  pre* 
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sumably  the  putrefactive  and  nitriffiog  processes  within  the  soil 
were  very  mnch  less  active  than  six  weeks  later,  at  the  time  when 
the  maize  crop  was  moat  rapidly  growing. 

The  other  fact  which  explaine  the  differences  noted  between  the 
the  availability  of  the  nitrogen  of  horn  and  hoof  in  1686  and  in 
1894  is  that  the  character  of  the  material  ased  in  the  two  series 
of  experiments  was  qaite  different. 

The  bom  and  hoof  samples  used  in  the  tests  of  1886  were  tnm- 
ings  from  factories,  raw  or  nnsteamed  and  extremely  hard  to 
palverize. 

The  firm  who  furnished  the  horn  and  hoof  used  in  the  tests  of 
1893  stated  that  it  had  been  steamed.  It  was,  at  all  events,  a 
brittle  material,  totally  different  in  texture  from  the  other  and 
very  easily  ground  to  a  fine  powder. 

While  the  horn  and  hoof  was  gronnd  to  pass  a  ^  inch  mesh 
for  both  series  of  experiments  it  is  quite  certain  that  the  prepara- 
tion used  in  1893  was  on  the  whole  mach  finer  than  the  other  and 
probably  for  this  reason  was  more  quickly  decomposed  and  ren- 
dered available  to  plants. 

Before  leaving  this  aabject  we  may  cite  the  results  of  vegeta- 
tion experiments  made  by  Wagner*  on  the  relative  availability  of 
nitrogen  in  various  fertilizer  materials. 

The  crops  under  experiment  were  snmmer  rye,  with  flax  follow- 
ing, snmmer  wheat,  and  carrots.  The  tests  were  made  on  small 
plots  of  ground. 

Expressing  the  nitrogen  increase  obtained  by  use  of  nitrate  of 
soda  as  100,  the  relative  increase  from  the  other  materials  was  as 
follows : 

*  Die  Stickstoffdflng^uDg  der  Landwlrtecbaftl.  Kulturpflanzen,  24S. 
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Table  IX. — Results  of  Wagneb's  Expbriubnts.     The  Rbi^- 

TIVE   AtAILABIUTT   OF  ViElODB   FoBMS   OF   ObQANIC 
,  NlTBOGENOTTS   MaTTEB. 

'  Ajtntt  ot  Int  mod      Arann  of  titt, 

iDHPCHmenCof         Hcood  rur*!  wooDdaBd  Ibird 

thsBnirau.  (ipRfmont.  Tear'*  eip«rlB>«il. 

Nitrate  of  Soda 100  IDO  100 

SnlphatB  ot  Ammonia...  8S  74  SS 

Peruvian  Quano 84  SS  SO 

Blood  Meal 67  67  69 

CaMor  Pomaee 62  65  67 

GrecD  Crop  Hauure 62  60  66 

HornUMl 63  61  63 

KahOuaDo fit  S9  64 

8l«uned  Boss  Heal 43  S3  61 

Fle^  Ifeal 44  47  54 

Wool  Dust 37  2S  S3 

Stable  Mftuora 11  16  33 

Leath«UMl 13  11  JO 

The  ezperiments  made  ia  pott  with  osts,  carroiB  and  flnmmer 
rye  gave  results  not  eBsentially  different  from  these. 

Wagner  eays  in  discnssing  the  fignres  above  given :  "  Of  oonrse 
these  statements  of  Talne  can  only  represent  approximately  the 
availability  of  these  nitrogenons  matters  in  oomparisoa  with 
nitrate  of  soda.  It  would  be  foolUb  to  attempt  a  numerical 
ezpressioa  which  Bbould  be  absolutely  correct  in  all  cases. 

Under  conditions  more  favorable  to  the  decay  and  nitrification 
of  organic  matters,  than  prevailed  in  our  teets, — if  the  soil  is 
richer  in  humus  or  lime,  lighter,  warmer,  etc,  or  if  a  crop  is 
grown,  which  has  a  longer  period  of  growth  and  with  it  a  greater 
capacity  for  asBimilating  nitrogen — then  the  above  figures  will 
be  somewhat  higher,  and  on  the  other  hand  (under  less  favorable 
conditions),  lower." 

The  Relative  Availability  of  Nitbogen  is  Variods  PbepA' 
BATioNS  OF  Leather. 

A  considerable  number  of  methods  have  been  tried  in  this 
country  and  abroad  to  destroy  the  tannic  acid  and  render  the 
nitrogen  of  leather  available  to  plants. 

A  bibliography  of  this  subject  Qp  to  dale,  prepared  by  Dr.  J.  B. 
Lindaey  of  the  MaasachuBetts  Station,  may  be  found  in  Agricul- 
tural Science,  Vol.  VII,  No.  2,  p.  50. 

Ab  variouB  preparations  of  leather  are  to  be  had  in  our  marketB 
at  comparatively  low  rates,  the  following  experiments  were  made 
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to  test  the  effect  of  roasting,  steaming  and  acidulating  leather  oa 
the  avulability  of  its  nitrogen. 
The  preparations  nsed  were  as  follows; — 

1.  Leather  and  garbage.  This  material,  which  ia  fine  and  easily 
pulverized,  contains  a  considerable  proportion  of  leather,  but  we 
have  no  precise  inforcnation  regarding  its  soarce  or  method  of 
mannfacture.  It  was  purchased  for  as  from  a  broker.  The  sam- 
ple contained  7.26  per  cent,  of  nitrogen. 

2.  Raw  leather  (hemlock-tanned,  sole  leather  chips)  ground  to 
a  fine  powder,  which  contained  6.61  per  cent,  of  nitrogen. 

3.  Roasted  leather,  made  from  the  same  raw  leather  by  pow- 
dering and  heating  in  an  air  bath  at  240°  C.  for  four  hours.  It 
ooutained  10.24  peroent.  of  nitrogen. 

4.  Steamed  leather,  prepared  from  the  same  raw  leather,  by 
beating  over  water  iu  the  autoclave  for  1}  hours  at  a  pressure  of 
G8  pounds  to  the  sqnare  inch.  It  formed  a  gummy  mass  which 
after  drying  at  100°  C.  in  a  water  bath  became  friable,  and  con- 
tained 7.11  per  cent,  of  nitrogen. 

5.  Dissolved  leather,  obtained  as  follows:  To  36  parts  of  hot 
oil  of  vitriol,  free  from  nitrogen,  were  gradually  added,  with  con- 
stant stirring,  S2  parts  of  pulverized  raw  leather,  like  No.  2 
above  mentioned.  This  was  more  than  the  aoid  would  at  once 
blacken.  The  mass  was  rubbed  thoroughly  together  and  heated 
till  fumes  of  sulphurous  acid  began  to  appear.  The  aoid  waa  then 
nearly  neutralized  with  carbonate  of  lime  and  the  raiztare  was 
dried  on  the  water  bath  till  it  became  friable.  It  contained  2.07 
per  cent,  of  nitrogen  and  gave  no  reaction  for  tannic  acid  when 
tested  in  the  usual  way  with  iron-salt. 

Table    X. — Couparativb    Availability    of    Nitrogen    ik 
Yarioifs  Preparations  of  Leather. 

BcWUTa  lt«UUT« 

Onintltr  '  Frrw  SUCH  iDcr^iH^Sen 

orTfliroKen       Crop       Nitrogen  NUraiB-lOO   MtnlF- IU 

9    Nitrate  o(  Soda 8         96.72       .367  100  100 

10  "  "     1.6         137.71        .H60  100  100 

138  Leather  andOarlN^.  .6  22  Bt         .122  23.3  33.2 

139  ■'        "          "       .         1.6  62.10        .140  *:>.]  28.3 
136     Raw  Leather S           none       none             none             nooe 


RotBted  Leather 8  4.24 

"  "     l.e  12.03 

Dissolved  Leather...  .8         70.10 
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It  app«ftr>  tlimt  mw  leather  finely  pulTcrixed  wu  abaolntelj  inert 
nnder  the  conditions  of  this  experiment,  that  steamed  and  roasted 
leather  were  so  slowlj  aTailable  as  to  be  nearly  worthless  but  that  the 
nitrogen  of  leather  which  had  been  heated  with  more  than  its  own 
weight  of  oil  of  vitriol  waa  as  available  as  that  of  dry  fish  or  horn  and 
hoof.    This  last  result,  of  a  single  test,  needs  confirmation. 

The  nitrogen  in  the  mixtare  of  leather  and  garba|;e  was  leas  than 
half  as  a*aiW>le  as  that  of  fish,  or  hom  and  hoof. 


The  Atailabiutt  of  thb  "  Oeqahio  "  Nitbocibm  of  Mixed 
Fbbtilizers. 

XJuder  the  general  name  of  "aoimal  matter"  a  oonsiderable 
number  of  inferior  or  perhaps  nearly  worthless  nitrogenoos  mana- 
factnring  wastes  are  now  offered  to  makers  of  oommereial  fertil- 
izers. Very  ofieo  nothing  can  be  learned  regarding  their  nature, 
or  fertilizing  valae.  Some  of  them  moreover  can  be  mixed  with 
dried  blood  or  with  tankage  in  oonsiderable  quantity  without 
betraying  their  presence  on  casual  examination. 

It  is  an  important  question  vhether  any  considerable  amount 
of  this  snspicioas  material  enters  into  our  market  in  mixed  goods. 

In  1893  this  Station  tested  every  mixed  fertilizer  that  oame  into 
the  laboratory,  by  determining  how  soluble 'its  organic  nitroge- 
noas  matter  was  in  water  and  pepsin-hydroohlorio  acid.*  The 
result  of  this  stndy  was  follows  : 

"  Of  the  125  brands  of  mixed  fertilizers  examined,  this  method 
accordingly  finds  that  105  were  above  sospicion,  12  were  near  the 
danger  line,  and  8  were  to  be  suspected  of  containing  some  com- 
paratively worthless  form  of  organic  nitrogen.  The  method  can- 
not at  present  do  more  than  create  a  strong  presumption  for  or 
against  the  quality  of  the  goods." 

It  was  decided  this  year  to  test  if  possible  the  value  of  the 
organic  nitrogen  of  certain  mixed  fertilizers  by  practical  pot 
cultures. 

For  this  purpose  it  was  needful  to  separate  the  organic  nitro- 
gen from  accompanjing  nitrates  and  ammonia  salts  as  well  as 
from  fully  soluble  phosphates,  potash,  eto. 

This  was  accomplished  by  washing  with  water  as  follows:  260 

grams  of  each  fertilizer  were  shaken  in  a  fruit  jar  with  300"  of 

oold  water  and  after  standing  some  time  200°°  of  the  liquid  vere 

poured  off  through  a  paper  filler,  200"  of  water  were  added  to 

*Bept.  CoDD.  Eip'l. Station,  1893,  223. 
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tb«  refudue  in  tbo  jar,  §haken,  let  stand   nntil  nearly  clear  and 
poured  off  as  before.     This  proceBB  trae  repeated  bix  times. 

The  residue  was  then  brought  on  tbe  filter  and  washed  saffi- 
ciently  to  collect  all  the  solid  particles.  The  residue  was  then 
dried,  separated  from  tbe  filter,  w«gbed,  ground  and  sifted  to 
pass  circular  holes  fy  inch  in  diameter. 

Nitrogen  was  determined  in  this  washed  residue  as  well  as  in 
the  original  material 

It  is  therefore  possible  to  compute  the  qaantity  of  organic 
nitrogen  which  was  undissolved  by  water  during  the  washing 
process. 

Of  tbe  thirty-nine  mixed  fertilizers  tested,  tbe  proportion  of 
organic  nitrogen  nndissolvcd  by  washing  with  cold  water  was 
!□  1  case  more  tbao  96  per  cent. 

"  T  oases  between  8S  and  90        " 


"  1      "    leaa  than  40         " 

It  appears  then  that  in  washing,  a  considerable  portion  of  the 
organic  nitrogen  has  in  most  cases  been  dissolved. 

The  vegetation  tests  are  therefore  made  only  on  that  portion  of 
the  organic  nitrogen  which  was  undissolved  by  cold  water. 

Certain  preliminary  experiments  had  indicated  that  tbe  solubil- 
ity of  the  organic  nitrogen  was  not  nearly  so  great  as  it  proved 
to  be  in  many  oases.  The  reaolts  are  accordingly  less  valuable 
than  was  expected. 

The  general  result  of  the  vegetation  test  made  with  twenty- 
seven  mixed  fertilizers  is  as  follows : 

In  fifteen  of  tbe  fertilizers,  the  part  of  the  oi^anic  nitrogen  which 
was  nndisaolved  by  cold  water  appeared  to  be  rather  lesa  available 
than  that  of  dried  blood. 

If  tbe  availability  of  nitrogen  in  nitrate  of  soda  is  called  lOO,  and  of 
that  of  Blood  77,  then  the  aTailabilitj  of  the  nitrogen  of  these,  fifteen 
fertilizers  is  between  60  and  70. 
In  one  other  case  the  relative  nitrogen  availability  was      78         .0 
"  two  others  "  "  "  "  between  55  and  60 

"  four       "  "  "  "  "         "      so    "    55 

"  two       "  "  "  "  "         "       45    "    50 

u  t^       ..  ..  .,  «  »        ,.      ^o    ..   ^ 

"  one        "  "  "  "  "        "      35    "    40 
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Wbilfl  it  is  tnie  that  this  Btatement  refers  only  to  a  portioa  of 
the  organic  nitrogen, — the  part  which  was  audiBsolved  by  cold 
water, — it  is  nevertheless  evident  that  there  are  very  decided 
differences  in  the  availability  to  plants  as  well  as  in  the  solnbility 
in  water  of  the  organic  nitrogen  of  mixed  fertilizers.  These  dif- 
ferenoes  we  believe  can  only  be  demonstrated  by  vegetatioD 
esperimente  made  in  general  like  those  here  described. 

Field  tests,  as  nsnally  oondnoted  are  qaite  unfit  for  this  pnrpoH, 
however  nsefnl  they  may  be  in  other  ways. 

In  fatare  experiments  it  is  hoped  that  the  entire  oi^anio  nitro- 
gen of  mixed  fertilizers  may  be  practically  tested  in  pot  oaltore. 
Farther  disoasBion  of  the  reealts  of  the  present  year  is  therefore 
reserved. 

In  concluding  the  account  of  our  vegetation  experiments  it 
may  be  well  to  supplement  the  deBoription,byafew  illustrations. 

The  accompanying  plates.  III,  IV,  Y  and  VI,  show  the  appear- 
ance of  five  cultures  at  four  different  periods  of  growth. 

Pot  9  received  at  planting  time,  June  IT,  .8  gram  (12  grains) 
of  nitrogen  in  form  of  nitrate  of  soda  while  the  Other  pots  I,  2,  3 
and  4  bad  no  nitrogen  except  what  came  from  the  seed,  and  the 
very  small  quantity  which  tbe  artificial  soil  supplied.  In  all 
other  respects  the  soil  of  the  five  pots  was  fertilized  in  tbe  same 
manner. 

The  first  picture,  Plate  III,  was  taken  July  20th. 

No.  9  had  reached  a  height  of  about  fi7  inches,  the  foliage  was 
dark  green  and  tbe  whole  appearance  very  thrifty.  Xob.  I,  2,  3 
and  4  were  about  14  inches  high,  the  leaves  were  yellowish  or 
reddish,  growth  was  at  a  standstill,  and  as  new  leaves  developed, 
the  old  ones  withered. 

On  August  6th,  there  was  added  to  the  soil  of  No.  1,  .8  gram  of 
nitrogen  in  form  of  nitrate  of  soda,  , 

Within  four  days  the  color  of  the  foliage  improved  and  on 
August  16th,  the  second  picture  was  taken,  Plate  IV.  It  is 
quite  evident  here  that  new  growth  has  begun,  and  that  the 
plant  which  showed  most  strength  appropriates  the  nitrogen 
supply  most  promptly  and  effectively  under  the  changed  condi- 
tions.    Tbe  other  three  plants  have  made  no  appreciable  growth. 

The  next  two  pictures  Plates  V  and  YI  show  tbe  appearance 
of  this  series  on  Aug.  28  and  Sept.  18.  In  the  meantime  the  crop 
of  pot  8  had  been  harvested. 

The  plants  in  pot  1  madegood  growth,  though  of  course  greatly 
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PLATE  IV.     Effects  of   Nitrate   of    Soda, 
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PLATE  VI.     Effects  of  Nitjale  of  Soda, 

DiQiizsjByGoogie 


Digitized  By  Google 


PLATE  V,     Effects  of    Nitrate  of  Soda. 
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PLATE  VL     Effects  of  Nilrate  of  Soda. 
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inferior  to  those  in  pot  9,  and  two  of  them  developed  dimiDative 
ears. 

The  plants  in  2  and  4  stood  without  any  real  growth  through 
the  whole  season. 

Plate  Vn  shows  the  relative  value  of  the  different  prepara- 
tions of  leather  described  on  page  101,  Beginning  at  the 
left  of  the  picture,  pot  Ko.  2,  received  no  nitrogen,  pot  1S6, 
received  1.6  grams  of  nitrogen  in  form  of  pulverized  raw  leather, 
pot  139  received  the  same  quantity  of  nitrogen  in  "leather  and 
garbage,"  pot  144  received  steamed  leather,  pot  147,  roasted 
leather  and  pot  137  received  only  half  as  much  nitrogen  aa  the 
others,  but  in  form  of  "  dissolved  leather." 

The  picture  as  well  as  the  analytical  results  indicate  that  raw 
leather  was  rather  worse  than  useless  as  a  source  of  nitrogen,  that 
the  nitrogen  of  roasted  and  steamed  leather  was  of  very  little 
value  as  as  a  fertilizer,  "leather  and  garbage"  did  better  than 
these  last,  thanks  to  the  garble  ingredients,  but  dissolved  leather 
did  much  better  than  any  thing  else  in  the  series. 


IL  RELATIVE  SOLUBILITY   OF    ORGANIC    NITROGE- 
NOUS MATTERS  IN  PEPSIN-HTDROCHLOBIC 
ACID. 

Jiaw  Materials  used  in  FertilizerB. 

For  the  results  of  work  done  in  past  years  on  this  subject  refer- 
ence may  be  had  to  the  Seventeenth  Report  of  this  Station,  18S3, 
pp.  218-228. 

This  year  the  thirteen  materials  tested  by  vegetaUon  experi- 
ments as  described  on  pages  94  to  9S  of  the  present  Report 
have  also  been  examined  as  to  their  solubility  in  pepsin-bydro- 
ohlorio  acid,  in  order  to  ascertain  if  there  was  any  relation 
between  the  relative  avulability  and  the  relative  solubility  (in 
'  pepsin-solution)  of  their  nitrogen. 

The  method  followed  ta  precisely  that  described  on  page  219  of 
the  Seventeenth  Report. 

The  results  are  given  below  in  Table  XI. 
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Tablb    XL — SoLUBiLiTir   IN    Pkpsik-Htdbochlokic   Acid  oj- 
Obqanic  Nitboqen  in  Various  Raw  Matbbials. 

ToUl  Hllrogio  Fcpaln-uloblB  Pcp*li>-Mliibl* 

Inpcrcant.  Hltrocenln  parmiit.  KltrofiD  Id  pgretDt. 

or Uh  idImUiic*.  oTttis  inbBtuiee.  otlout  Nltrocio. 

Dried  Blood 13.20  1S.31  93.3 

OiBtor  Pemuoe  A B40  4.64  SS.O 

Canor  Pomace  B S.66  4.91  B8.9 

UottoD  Seed  Meal 7.3S  6.69  89.3 

DryPsh 9.34  7.48  81.0 

HomaDd  Boof 1B.G9  5.46  3B.0 

Tsokage 4.1T  2.84  68.1 

Linseed  Meal 6.16  S.27  91.6 

Leather  and  Qarbiige T.36  2.9B  41.0 

Raw  Leather 6.61  .67  8.6 

Steamed  Leather 7.11  1.44       ,  20.3 

Roeated  Leather 10.24  .87  M 

DiHolved  Leather 2.07  .11  G.3 


What  connection  there  is  between  the  eolnbilitf  of  these  m»te- 
riah  in  pepsin -sot  alioD  and  the  availability  of  their  nitrogen  as 
determined  by  vegetation  experimente  may  be  seen  in  Table  XIL 

The  Becood  column  of  this  table  contaiuB  the  figures  which 
express  the  average  relative  availability  of  the  nitrogen  as 
determined  by  the  vegetation  experiments  which  have  been 
described  on  pages  94  to  96  and  page  101  of  this  report. 

The  third  column  is  calculated  from  the  last  column  of  Table 
XI  by  multiplying  the  figures  expressing  the  relative  solu- 
bility of  the  nitrogen  in  pepsin-solution  by  the  factor  .826.  By 
this  means  the  figure  in  the  third  column  (77.1)  representing  the 
solubility  of  the  nitrogen  of  dried  blood  in  pepsin-solotion  is 
made  the  same  as  that  in  the  second  column  representing  the 
availability  of  the  nitrogen  of  dried  blood,  as  determined  by  vege- 
tation experiments.  Hence  if  there  were  absolute  agreement 
between  the  relative  availability  of  the  nitrogen  and  Us  relative 
solubility  in  pepsin- solution,  the  figures  in  the  third  column 
should  be  the  same  as  the  oorrespondiog  ones  in  the  second 
Qolumn. 
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Table  XII. — Cohfabison  of  NrrsoasH  Ayailabilitt  by  Maize 

AND  SOLUBIUTT   llf   PEPSIN-SoLnnOH, — RaW   MaTEKIALS. 

Rf  I  alive  SolDbllllr 
BeltUla  ATHllablltT-      ID  PepBln-Solnlloii. 

DriedBlcMtd fl.l  77.1 

CiBtor  Pomace  B 85.3  76.5 

Linseed  Meal 79.6  75.6 

Oottoa  Seed  Heal 76.5  73.S 

Castor  PoDuioe  A 73.9  71.0 

Horn  and  Hoof 13.1  38.9 

Dry  Fish 69.8  es.9 

Tankage 67.9  88.3 

Leather  and  Oarbi^ 30.8  33.8 

Raw  Leather 0.0  7.1 

Steamed  Leather 6.3  J6.S 

RoBBted  Leather 6.3  7.0 

DiaaoUed  Leather 79.3  G.3 

Witb  three  exceptions,  the  agreement  between  these  two  col- 
umns of  figures  is  satisfactory. 

In  general,  therefore,  the  lolubilitj  of  the  nitrog^en  of  these  samples 
itt  pepsin  solntion  waa  a  fairl7  p>od  measure  of  the  relatire  aTailahilitj 
of  the  nitrofen  to  the  com  plant  nnderthe  conditions  of  our  Tegetation 
experiment. 

The  difference  between  the  results  obtained  with  castor  pomace 
B.  (8.7)  is  bardly  significant.  The  difference  in  case  of  tankage 
(ll.T)  is  more  pronounced. 

In  the  case  of  born  and  hoof  the  relative  availability  of  the 
nitrogen  is  not  indicated  in  the  least  by  its  solubility  in  pepsin 
solntion.  The  former  is  represented  by  the  figure  T2.I,  the  latter 
by  28.9. 

The  same  is  true  of  the  dissolved  leather,  where  the  availability 
of  the  nitrogen  in  represented  by  79.3,  the  solubility  in  pepsin 
by  4.3. 

In  the  case  of  hom  and  hoof  we  believe  the  discrepancy  ia  one 
which  cannot  possibly  be  attributed  to  errors  of  experiment.  Our 
tests  previously  made  are  confirmed  by  the  resnlta  of  this  year 
and  prove  that  pepsin-solution  will  not  under  the  conditions  of 
the  test  dissolve  more  than  about  30  per  cent,  of  the  nitrogen  of 
horn  and  hoof. 

The  results  of  the  four  vegetation  tests  made  this  year  were 
consistent  and  showed  that  the  nitrogen  of  horn  and  hoof  was  as 
available  as  that  of  castor  pomace,  diy  fish  and  tankage. 
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Wagner's  vegetation  experiments  carried  on  for  three  years  on 
small  plots  of  soil  and  with  other  crops  than  maize  also  showed 
that  the  nitrogen  of  horn  and  hoof  was  as  available  as  that  of  fish 
gnano  or  bone  meal. 

Bnt  the  nitrogen  of  castor  pomace,  dry  fish,  tankage  and  bone, 
which  in  these  experiments  proved  to  be  no  more  available  to 
crops  than  that  of  horn  and  hoof,  dissolves  in  pepsin-solntion  far 
more  readilv.  Solubility  in  pepsin-solution  is  no  indication,  there- 
fore, of  the  availability  of  the  nitrogen  of  hom  and  hoof. 

The  sample  of  dissolved  leather  contained  a  very  large  amonnt 
of  sulphate  of  lime  produced  when  the  oil  of  vitriol  was  neutral- 
ized by  carbonate  of  lime,  as  described  on  page  101. 

Previously  to  digestion  with  pepsin-solution  the  gram  portion 
of  dissolved  leather  was  digested  for  an  bonr  with  260°°  of  .3  per 
cent,  hydrochloric  acid  and  then  washed  copionsly  with  ootd 
water.  While  onr  ezperimente  have  shown  (Report,  1885,  p.  121), 
that  a  very  large  amount  of  gypsum  interferes  considerably  with 
the  solvent  action  of  pepstn-hydrochloric  acid,  it  was  believed 
that  this  preliminary  treatment  woold  nearly,  if  not  entirely, 
remove  the  excess  of  gypsnm.  The  tests  prove,  however,  that 
the  nitrogen  is  almost  entirely  insoluble  in  pepsin-solution. 

We  have,  on  the  other  hand,  but  a  single  vegetation  experiment 
with  this  sample,  and  the  result  obUuned  requires  confirmation  by 
further  experiment. 

T^e  Organic  Nitrogen  of  Mixed  Fertilizers. 

The  method  ofremoving  ammonia  salts  and  nitrates  from  mixed 
fertilizers  has  been  described  on  page  102. 

The  vegetation  teats,  as  described  on  page  103,  were  made  with 
that  portion  of  the  organic  nitrogen  which  was  insoluble  in  cold 
water. 

The  following  determinations  of  solubility  in  pepsin-solution 
were  also  made  on  the  portion  of  organic  nitrogen  insotnble  in 
water,  using  the  same  preparations  wbicb  bad  been  made  for  the 
vegetation  experiments. 

Six  fertilizers  were  selected,  Nos.  11,  V,  XI,  XII,  XVI,  and 
XVIII  (pots  61,  52,  57,  58,  68,  69,  70,  VI,  78,  81,  82),  being  those 
which  had  shown  the  lowest  nitrogen  availability.  The  method 
of  digestion  with  pepsin-solntion  was  the  same  described  above. 
Table  XIII  presents  the  results. 
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The  third  colnmo  of  tbe  table  is  obtained  by  multiplying  the 
figures  of  the  second  column  by  the  factor  .826,  as  deBcribed  on 
p^e  106. 

If  there  were  absolute  agreement  between  the  tests  of  relative 
nitrogen  availability  and  relative  nitrogen  solubility  in  pepdn 
sotation,  tbe  figures  in  tbe  third  column  shonld  be  identioal  with 
the  corresponding  figures  in  the  first  colnmn.  There  appears  to 
be  no  satiftfaotory  agreement  between  the  two. 

TJiBLB  XnL C0«PAHM0M  OF  yiTBOOBtf  AVAILABIUTT  BT  HaIZB 

AKD  Solubility  jh  FspeiM-SoLimON. — Mixsd  Febtilizerb. 

SolDbllltT  Id 
BtUUft  ATnUiblUtx.        Paptls-BDlstlaa.        BcIMlva  HolalilUlr. 
n 6S.9  T6.3  63.a 


XVI.... 
XVIII.. 


m.  ON  THE  SOLUBILITY  BY  PUTREFACTION  OF  THE 

NITROGEN  OF  RAW  MATERIALS  USED  AS 

FERTIUZERS. 

The  rapidity  with  which  a  nitrogenous  snbstance  decomposes 
by  tbe  action  of  microbe  life,  under  favorable  conditions,  gives 
some  indication  of  the  value  of  the  material  as  a'  source  of  nitro- 
gen supply  to  growing  plants.  Thns  leather,  an  animal  tissue 
rendered  proof  agunst  rapid  decay  by  tanning,  is  inert  as  a  fer- 
tilizer ;  but  the  untanned  tissue,  which  decays  readily,  is  a  source 
of  nitrogen  available  to  plants. 

Yet  the  compounds  formed  from  different  nitrogenous  materials 
during  decay  differ  in  character  and  are  probably  not  all  equally 
available  as  plant  food. 

So  that  tbe  value  of  a  given  nitrogenous  substance  as  a  source 
of  pi  ant- nitrogen  depends  both  on  the  rapidity  with  which  it 
decomposes  in  the  soil  and  the  nature  and  relative  amount  of  the 
substances  which  are  first  formed  from  it  (whether  ammonia, 
amid o-bodies,  ptomaines,  nucleins,  etc.). 

In  conttnnatioD  of  work  described  in  our  Report  for  1803, 
pages  223  and  228,  samples  of  the  same  raw  materials  which  have 
been  tested  by  vegetation  experiments,  as  just  described,  pages  94 
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to  96,  and  page  101  and  by  pepsio-solattOD,  pages  105  to  108,  have 
also  been  compared  as  regards  the  solnbitity  of  their  nitrogen 
ander  pntref action. 

The  method  followed  was  the  same  described  in  the  Seventeenth 
Report  of  this  Station,  )  8ft3,  page  228. 

It  was  in  brief  as  follows : — In  a  flask  of  snfficient  capacity  the 
substance  suspended  in  water,  containing  a  small  quantity  of 
tobacco  ashes  and  having  a  very  slight  alkaline  reaction,  and 
sterilized  by  boiling,  was  inoculated  with  an  extract  of  mixed 
manure  and  putrefying  meat. 

The  flask  was  kept  at  30°-4O°  C  for  four  weeks.  The  extent 
of  decomposition  was  determined  after  two  weeks  and  again  after 
four  weeks,  as  shoWn  in  Table  XIV,  which  presents  the  results  of 
the  experiments  in  detail. 

Under  this  putrefactive  process  which  was  certiunly  most  favor- 
able to  rapid  decomposition  those  forms  of  nitrogenous  matters 
which  are  most  valued  as  fertilizers  (excepting  tankage)  had 
yielded  up  a  half  of  their  nitrogen  or  more  in  form  of  ammonia, 
and  a  considerably  lai^r  proportion  of  it  had  become  soluble  in 
water. 

During  the  experiment  in  some  cases  a  considerable  quantity 
of  nitrogen  escaped  from  the  flasks,  presumably  as  carbonate  of 
ammonia. 
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To  compare  these  results  with  those  given  in  Table  XII,  pag^e 
107,  the  Bolobility  of  dried  blood  under  patrefiotion  (91.4  par 
cent.)  is  called  77.1  per  cent,  ae  in  Table  XII,  and  the  Bolnbititiea 
of  all  the  other  materials  are  eorretpondingly  reduced.  Henoe  if 
(here  were  perfeot  i^reement  between  the  relative  solubility  in 
pepsin  solution  and  under  putrefaction  there  would  be  perfect 
agreement  between  the  corresponding  fignres.  The  compariaon 
appears  in  Table  XV. 

Table    XV. — Coupakisok    op    NmtOGEN    Avail  abilitt    bt 

HaIZB,   SoLDBILITT  IW   PkP8IH-30LUTI0W,    and    SOLUBILnT    m 
PdtEKP  ACTIOS. 

BdiUn.  RvMlTa  SolobUI^ 

AnUibUltj.      In  pep>ln-»lDClDii      Sj  piitr*ft«ttoii. 

DriedBlood 17.1  TT.l  17.1 

Oestor  Pcmitoe  B 8G.3  Ta.B  T0.8 

Unwed  Meal T9.6  T6.6  UA 

Cotton  Seed  Ifeal 76.G  73.S  61.1 

CMtor  Pomaoe  A 73.9  71.0  11.8 

HornandHoof 78.1  38.9  40.4 

DryFiBh   69.8  68.9  70.9 

Tanlwge 67.9  B6.3  63.1 

Leather  BDd  Qwbage 30.8  S3.S  49.8 

Eaw  Leather 0.0  7.1  14.8 

Steamed  Leather 6.2  16.S  33.1 

Roasted  Leather 6.3  7.0  10.3 

DleBOl?ed  Leather 19.3  B.3  3&.4 

The  results  show  no  satisfactory  agreement  with  the  resnlta 

obtained  either  by  vegetation  experiments  or  by  solubility  in 

pepsin. 

The  relative  solubility  in  pepsin-sol  ntioa  has  this  year  agreed  mnch 
more  nearlj  with  the  relative  availability  as  detenniaed  by  vegetation 
testa,  than  has  the  relative  salubility  by  pntrefaction, 

A  further  study  of  these  methods  is  planned  in  the  coming 
year. 
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FIRE-BLIGHT. 

{Micrococctta  amylovorus^  Bnrr.) 
By  Wh.  C.  Btukois. 

For  Boue  years  there  has  been  prevalent  in  oertain  parts  of  the 
coantry,  a  bacterial  disease  aSecting  pear,  apple,  and  qaiace  trees, 
and  linown  familiarly  as  "  Fire-blight"  or  "Twig-blight."  This 
serious  disease  early  engaged  the  attention  of  specialists,  and 
now  its  natnre  and  oonrse  have  been  acoarately  determined,  and 
a  line  of  treatment  recommended  which  promises  good  resalts. 

For  the  past  two  years  I  have  watched  the  gradnal  spread  of 
this  disease,  aad  the  time  has  oome  when  it  should  receive  the 
serious  attention  of  Connecticut  fruit-growers.  It  will  be  well 
therefore  to  coastder  briefly  the  nature  of  this  disease,  its  conta- 
gious oharaoter,  and  the  means  which  may  be  taken  to  check  its 
ravages. 

This  disease  has  been  known  for  the  past  hundred  years,  the 
first  recorded  paper  upon  the  snbject  bearing  the  date  1794.  At 
that  time  it  was  attributed  to  a  borer,  and  for  eighty  years  the 
theories  advanced  as  to  its  cause  were  almost  as  numerous  aa 
were  the  observers.  The  two  theories  which  received  the  most 
general  acceptance  were  (1)  that  the  disease  was  primarily  dae 
to  the  borer,  8col}ftuK  IHri,  and  (2)  that  it  was  due  to  winter 
freezing  of  the  sap  whereby  a  poison  was  engendered  which 
destroyed  the  young  shoots  the  followiug  season.  It  was  not 
until  1880  however,  that  any  theory  was  advanced,  based  upon 
accurate  soientific  observation.  In  that  year  Prof.  Burrill  pub- 
lished the  results  of  his  iavestigations  tending  to  prove  that 
"  fire-blight "  was  directly  caused  by  a  specific  bacterial  organism 
of  miuute  size  which  he  named  Microcoecua  amytovorva  from  its 
destructive  effects  upon  the  amylum  or  starch -con  tents  of  the 
cells  attacked.  The  admirable  work  of  Prof.  Arthur  in  1884  and 
subseqaent  years,  has  established  this  fact  beyond  doubt.  Not 
only  were  the  bacteria  found  in  every  case,  filling  the  cells  and 
exuding  on  the  exterior  of  the  parts  affected,  but  the  inocula- 
tion of  sound  trees  with  pare  virus  obtained  from  diseased  trees 
resulted  in  the  transfer  of  the  disease  in  a  virutent  form.  That 
the  disease  was  due  to  the  bacteria  theinselveB  and  not  to  any 
ilcluble  poisonous  substances  or  ptomaines  excreted  by  them,  was 
abundantly  proved  by  the  fact  that  trees  inoculated  with  the 
8 
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liquid  obtained  by  filtering  a  pure  calture  of  the  bacteria  ihnjagh 
a  poroas  earthenware  cell,  and  thus  freeing  it  from  the  bacteria, 
failed  to  produce  the  disease;  while  trees  inoculated  with  the 
UDfiltered  liquid  Btill  containing  the  bacteria,  invariably  showed 
abundant  evidences  of  the  disease  in  the  course  of  a  few  days, 

lyeea  liaMe  to  the  disease. 
In  this  neighborhood  "fire-blight"  is  most  oommonly  found 
upon  pear  trees,  bnt  it  alao  attacks  the  apple  aod  the  quince,  and 
may  be  mutually  transferred  by  inocnlation  or  by  the  natural 
means  of  infection.  It  has  also  been  proved  by  Arthur  that  the 
common  Service-berry  {Amelanchier  CanadensU),  the  English 
Hawthorn  [Crataegus  Oxyacantha)  and  the  Evergreen  Thorn 
( C.  Pyracantha)  are  subject  to  the  disease. 

Ai^earance  of  the  disease. 
The  first  indication  of  "  fire-blight "  is  seen  in  the  blackening 
of  the  leaves  of  young  shoots;  when  this  symptom  becomes  maui- 
fcst,  the  disease  has  already  been  in  progress  for  two  or  three 
weeks.  Later  the  twigs  themselves  become  blackened  and  dead 
and  in  severe  cases,  especially  in  damp  weather,  there  appears 
upon  the  surface  of  the  affected  parts  a  slimy  film  or  exudation. 
Occasionally  the  disease  makes  its  appearance  on  the  larger 
branches  of  the  trees,  or  even  upon  the  trunk,  when  in  outward 
appearance  it  suggests  the  physiological  injury  commonly  known 
as  *'sun-bum"  or  "sun-scald."  Finally  it  may  in  rare  instances 
attack  the  fruit,  producing  upon  the  surface  watery  ulcers  accom- 
panied by  a  brown  discoloration  and  decay.  In  all  cases  the  dis- 
ease is  characterized  by  a  more  or  less  distinct  putrefactive  odor. 

Mode  of  Infection. 
The  bacteria  causing  "  fire-blight "  are  extremely  minute,  oval 
or  rod-shaped  organisms,  occurring  in  vast  numbers  in  the  dis- 
eased tissues,  and  possessing  to  a  slight  degree  the  power  of 
motion.  When  separated  from  the  tissues,  they  may  be  grown  in 
various  liquids  such  as  infusions  of  hay,  starch,  oom-meal,  cooked 
pear,  manure,  or  garden  soil,  or  upon  gelatine  containing  nutrient 
substances;  in  other  words  they  may  live  and  multiply  indefi- 
nitely npon  dead  vegetable  matter  in  the  presence  of  moisture. 
This  fact  haa  an  important  bearing  upon  the  spread  of  the  disease. 
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The  bacteria  as  they  exade  from  the  diseased  tissues  are  washed 
down  by  the  rain,  or  fall  to  the  ground  with  the  leaves  and  tw'igi 
«ODtaiDing  them ;  npon  the  decomposing  vegetable  matter  bqf- 
ronnding  them  they  multiply  with  rapidity,  and  when  dry  are 
disseminated  by  the  wind,  or  by  currents  of  water.  Borne  by 
the  air  in  spring  time  they  find  a  lodgment  upon  the  neighboring 
trees ;  on  the  moist  surfaces  of  the  delicate  parts  of  the  flowers 
and  npon  the  growing,  succulent  tissues  of  the  young  twigs  and 
leaves,  they  fiod  favorable  conditions  for  growth,  soon  enter  the 
tissnes,  and  in  the  course  of  a  few  weeks  give  external  evidence 
of  their  presence  in  blackened  leaves  and  shoots.  According  to 
Arthur  and  Waite  the  moist  Hurface- tissues  of  the  flowers  and 
especially  of  the  nectaries  aflbrd  suitable  conditions  for  the 
growth  of  the  bacteria,  which  multiply  in  the  nectar  and  are 
thence  carried  by  insects  from  flower  to  flower  and  also  to  other 
trees.  Waite  is  authority  for  the  slatement  that  an  artificial 
epidemic  of  blight  may  be  started  by  infecting  a  few  trees  on  the 
edge  of  an  orchard,  and  allowing  free  access  of  insects;  and  that 
protecting  the  flowers  frem  visits  of  insects  will  protect  from 
blight.  This  ia  only  partially  true  as  it  leaves  out  of  coDsidera* 
tion  agencies  of  infection  other  than  insects.  Very  tender  tlBsnes 
and  a  moist  atmosphere  are  the  primary  requisites  for  the  incep- 
tioD  of  the  disease,  and  when  it  makes  its  appearance  on  the 
branches  or  the  trunk  it  may  usually  be  traced  to  spurs  at  the  base 
of  the  limbs,  or  to  adventitious  shoots  arising  upon  the  trunk  in 
spring.  The  stings  of  insects,  open  wounds  whether  caused 
accidentally  or  by  the  pruning  knife,  and  in  fact  any  injury 
which  exposes  the  tender,  growing  tissues,  may  admit  the  germs 
and  thereby  indirectly  cause  the  disease. 

From  the  foregoing  facts  we  may  arrive  at  some  conclusions 
which  will  be  of  value  in  considering  pi'actical  methods  of  treat- 
ment. 

<i)  Inasmuch  a*  moisture  and  tissnes  in  process  of  active  erowth  are 
conditions  peculiarly  favorable  to  the  development  of  the  bacteria,  we 
should  look  for  the  first  aymptoma  of  the  disease  in  the  spring,  and 
especially  in  damp  weather. 

(a)  We  are  justified  in  concluding  that  anything  which  tends  to  force 
excessive  growth,  or  the  development  of  tender  shoots  upon  the  limbs 
or  tnmk,  tends  equally  to  the  inception  of  the  disease. 
,    (3)  That  open  wonnda  of  any  description  whereby  the  delicate  tissnes 
are  exposed  may  give  access  to  the  germs  of  disease. 

(4)  That  the  disease  vrill  spread  outward  from  the  locality  first 
infected,  in  the  direction  of  the  prevailing  winds. 
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(5)  Tbat  Ta.rietiei  makinE  alow  growth,  uid  chantcterised  bj  denaitj 
of  the  titaue*  will  be  least  susceptible  to  the  disease. 

(6)  That  the  disease  is  mutually  commnni cable  between  the  pear, 
apple,  quince,  and  hawthorn. 

Means  of  I^evention. 

It  is  evident  tbat  in  the  case  of  "  fire-bligbt "  faogioidea  will  be 
of  less  value  than  with  other  fangoas  diBeaseB.  The  organisms 
firodncing  the  disease  are  so  minuto,  they  oocnr  in  such  enormons 
numbers,  and  gain  aocess  to  the  plant  throagh  tissuen  either  bo 
slightly  exposed  as  to  render  it  impracticable  to  reach  them  with 
a  spray,  or  so  delicate  as  to  be  snsceptible  to  injury  from  any 
fuDgicide  used,  that  we  must  look  to  other  means  of  prerentioD 
or  eradication. 

Careful  examination  of  the  orchard  from  time  to  time  during 
the  spring,  and  in  early  sammer  two  or  three  weeks  after  the 
opening  of  the  flowers,  will  enable  anyone  to  recognise  the  first 
visible  symptoms  of  the  disease  in  the  bUckeoed  leaves  of  the 
young  shoots.  If  snch  shoots  are  at  onoe  removed  by  onttiag 
them  off  at  least  six  inohes  below  the  lowest  point  where  the  dis- 
ease is  manifest,  much  will  have  been  done  to  prevent  its  recur- 
renoe.  It  is  hardly  necessary  to  say  that  it  is  essential  to  do  this 
work  early  and  thoroughly,  even  if  by  so  doing  the  greater  part 
of  the  new  growth  is  destroyed ;  and  also  that  the  diseased  shoots 
ahoald  be  burned  to  ashes  at  ooce.  After  the  middle  of  Joly 
there  is  but  little  danger  of  the  active  spread  of  the  disease  from 
one  tree  to  another  since  the  bacteria  are  then  within  the  tissues 
enclosed  by  the  bark,  or  if  they  appear  externally  are  held 
together  by  the  gummy  exndation ;  and  fnrthermore  at  that 
season  there  are  but  few  points  where  the  surface-tissue  is  suffi- 
ciently tender  to  allow  of  penetration  on  the  part  of  the  bacteria. 

Vigorous  pruning  then,  and  the  burning  of  alt  diseased  parts^ 
is  the  surest  means  of  eradicating  the  disease  when  once  it  has 
gained  a  foothold.  To  prevent  a  second  attack  through  the 
tissues  exposed  by  pruning,  the  wound  should  be  at  onoe  sealed 
up  either  with  grafting  wax,  or  better  still  with  oil  shellac  to 
which  is  added  a  little  flowers  of  sulphur  and  a  few  drops  of  car- 
bolic acid.  This  forms  a  more  or  less  viscous  liquid  and  can  be 
feadily  applied  with  a  paint  brush. 

Secondly,  care  should  be  taken,  especially  in  the  case  of  trees 
which  tend  to  grow  rapidly  and  to  develop  soft,  watery  shoots,  not 
to  force  growth  in  the  spring  by  the  application  of  fertilisers  in 
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aDasnal  quftotities.  The  coutinaoaa  and  regular  application  of 
fertilizing  materials  to  land  already  enriohed  will  tend  to  prodnoe 
a  slow  but  oontiunoiis  growth,  and  the  young  shoote  will  ripen  as 
they  develop.  Such  fertilizers  aa  wood  aafaes  and  ground  bone  are 
to  be  recommended  for  inducing  the  maturing  of  the  wood. 

Those  who  desire  more  detailed  information  regarding  the 
nature  of  "fire-blight"  are  referred  to  the  original  publications  of 
Barrill  and  Arthur,* 

Prevalence  of  " Ftre-blight"  in  Connecticut, 
From  my  own  observations  and  from  ioformation  received  from 
others  it  would  seem  that  "  fire-blight "  is  not  as  yet  very 
widely  spread  throughout  the  State.  It  bas  been  reported  as 
causing  alight  damage  to  pears  and  quinoes  at  Bristol,  Hartford 
Co. ;  it  has  done  considerable  damage  to  pears,  and  is  on  the 
increase,  in  the  neighborhood  of  Meriden ;  during  the  paat  sea- 
son it  was  very  prevalent  upon  pears,  apples,  and  quinces  near 
Berlin,  though  not  previously  reported  from  that  locality;  and  it 
attacked  quinces  here  and  there  in  the  vicinity  of  Kew  Haven. 
It  is  doubtless  far  more  widely  spread  than  would  appear  from 
the  reports  rei^ived,  since  it  has  not  yet  been  generally  recog- 
nized by  the  farmers  of  the  State  as  a  distinct  and  specific  dis- 


A    "FIRE-BLIGHT"   OF    PLUM  TREES. 
By  Wm.  C.  Stueoib. 

About  the  middle  of  July  last  it  was  reported  that  a  blight 
had  attacked  a  large  orchard  of  plnm  trees  at  East  Hartford,  and 
upon  visiting  the  orchard  I  was  at  once  struck  by  the  resemblance 
of  the  blighted  trees  to  pear  trees  affected  with  "  fire- blight." 
The  orchard  occupied  comparatively  high,  well-drained  land,  the 
soil  was  sandy,  very  light,  and  at  that  time  extremely  dry.  The 
trees  were  three-year  old  stock  of  the  Spaulding  and  Abundance 
varieties.  The  disease  had  attacked  only  the  former  variety,  but 
had  done  great  injury  to  the  young  wood.  The  young  shoots 
*  Barrill,  T.  J.,  Proo.  Amer.  Auoc  Adv.  Scj.,  Vol.  iilx,  1680,  p.  GS.'I. 

TrSDS.  111.  Hon.  Soc,  1883,  p.  4S. 
Arthur,  J.  C.  Rep.  N.  Y.  Agr.  Exp.  Sta.  for  >8ai.  p.  3B7;  Ibid,  ISBS,  p.  241  ; 
Ibid,  )SS6  .p.  2)6  (to  which  la  appeoiied  t,  complete  bibliography 
of  the  subject  to  dale)  Proc.  Phila.  Acad.  Nat.  Sci.,  1B86,  p.  322. 
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and  leaves  were  bl&ck,  and  bent  over  as  though  wilted.  The 
leavea  were  dry  and  orisp,  the  twigs  themselves  fiexible  and  some- 
what of  tbe  consistenoy  of  soft  aesling-wax.  The  blight  had 
evidently  started  at  the  extreme  tips  of  the  twigs  and  had 
extended  downwards  adistance  of  from  six  to  ten  inches.  In  this 
case  infection  mnst  have  taken  place  through  the  young  leaves,  as 
no  flowers  had  been  produced.  A  number  of  the  diseased  twigs 
were  collected  for  microscopic  examination,  and  directions  were 
given  that  all  tbe  affected  tips  should  be  removed  and  burned. 
On  Aug.  2d  I  wrote  asking  for  more  samples  of  the  disease  from 
the  same  orchard,  but  was  informed  that  the  disease  had  not  reap- 
peared upon  either  variety  and  that  all  of  the  trees  appeared  to 
be  healthy.  Meantime  specimens  examined  in  the  laboratory 
showed  nnmistakably  the  presence  of  bacteria  in  the  diseased 
tissues,  and  there  was  also  upon  the  leaves  a  species  of  Cladospo- 
rium,  though  this  latter  was  apparently  a  common  saprophytic 
fungus  in  no  way  connected  with  the  disease.  Specimens  were 
sent  to  Prof.  Arthur  who  kindly  examined  them  and  wrote  as 
follows  :  "The  appearance  of  the  twigs  is  certainly  that  of  pear 
blight,  but  I  have  never  seen  genuine  pear  blight  attacking  any 
of  the  stone  fruits.  I  do  not  havo  any  difficaliy  in  finding  the 
bacteria  in  quantity  in  the  diseased  tissues.  I  should  say  that 
the  disease  is  likely  to  be  bacterial  in  its  nature,  but  not  to  be 
identical  with  pear  blight." 

Attempts  to  secure  pare  cultures  of  the  bacteria  proved  unavail- 
ing, and  a  like  result  attended  all  efforts  to  inoculate  pear,  apple, 
and  quince  trees  with  yirns  from  the  plum  twigs.  Lack  of  mate- 
rial prevented  further  study  of  the  disease.  Meanwhile  it  is  well 
to  note  the  presence  of  this  disease  which,  if  permitted  to  ran  its 
course  unchecked,  is  capable  of  doing  very  serious  injury  to  plum 
stock. 


EXPERIMENTS  ON  THE  PREVENT.TON  OF  POTATO 

SCAB. 

By  Wm.  C.  Sturois. 

The  use  of  corrosive  sablimate  in  the  treatment  of  potato  aoab 
was  first  suggested  as  the  result  of  definite  experiments,  by  Prof. 
Boltey  in  1891.*    Tbe  success  attending  those  experiments  led  to 
•  K.  Dnk.  Agr.  Eip.  Sin.,  Bull.  4,  Deo.  1691. 
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Others  in  various  localities  East  and  West,  of  which  the  most  coc- 
elusive  were  those  conducted  by  the  Rhode  Island*  and  Michi- 
ganf  Stations  in  1893. 

Since  these  and  other  publications  upon  the  subject  are  not 
readily  accessible  to  the  majority  of  farmers,  it  was  thought 
advisable  to  repeat  the  experiment  in  a.  locality  and  npon  a  scale 
which  would  enable  Connecticut  farmers  to  judge  for  themselves 
regarding  the  value  of  the  treatment.  For  this  purpose  a  piece 
of  land  was  secured  through  the  cooperation  of  Mr.  W.  H.  Olcott 
of  South  Manchester.  The  land  adjoined  Mr.  Oloott's  farm  and 
measured  about  three-qnarters  of  an  acre ;  it  was  old  meadow 
which  had  not  been  cultivated  for  many  years  and  had  probably 
neverbome  potatoes.  A  slight  elope  toward  the  west  insured  good 
drainage,  and  the  soil  was  a  sandy  or  gravelly  loam.  The  rows 
were  laid  Oat  east  and  west  across  the  lot,  and  were,  on  an  average, 
126  feet  in  length.  The  land  was  prepared  by  ploughing  and 
turning  the  sods  under,  harrowing,  and  lining  out  with  the 
plough. 

The  coarse  of  treatment  was  as  given  by  Piof.  Bolley,  as  fol- 
lows : 

"  Diaaolve  corroBive  sublimnte  (bichloride  ot  mercurj)  iu  water  at  the  rate  o( 
two  and  one-Fourtb  ounces  ot  the  chemical  to  flfteeu  gallons  or  water.  ImmerM 
all  potatoes  to  be  ueed  [or  seed  purposes  in  thid  solution  one  and  ona-half  hours, 
after  which  the;  may  be  cut  and  planted  as  usual. 

Notes:  Corrosive  sublimate  is  a  stroug  poison;  groat  cara  should  be  taliea 
that  DOne  of  it  is  talien  iuto  the  stomach. 

To  insure  rapid  solution,  all  the  cbemical  msj  convenient!;  be  dissolved  io  a 
few  gallons  of  hot  water. 

Thin  chemical  corrodes  metallic  substances  and  should  therefore  lie  mixed  in 
wooden  vessels. 

A  large  barrel  or  Hogshesd  will  be  found  a  convenient  vessel  iu  which  ta  dip 
the  potatoes. 

A  loose];  woven  saclt  (coffee-sack),  will  be  found  suitable  for  the  dipping  pur- 

If  the  potatoes  are  verj  dirty  it  will  be  found  expedient  to  wash  them  before 
treatcnecrt. 

After  dipping  spread  the  potatoes  about  so  that  the;  will  dr;  quick);." 

The  seed   used    for  planting   was  of   three   grades,  (1)  very 

scabby,  the  tubers  being  completely  covered  with  the  scab  spots 

and  quite   unmarketable;  (2)  fairly  scabby,  showing  a  decided 

amount  of  scab  but  still  marketable  at  low  prices;    (3)  clean, 

.      •  R.  1.  Agr.  Eip.  Sta.,  Bull.  26,  1833. 

t  Mich.  Agr.  Bip.  SU.,  Bull.  108,  1894. 
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either  completely  free  from  any  tmoe  of  scab,  or  exhibitiog  oaly 
Bmall,  isolated  poiDta  of  iofeotioo. 

The  seed  was  planted  May  10th,  20th,  and  21st ;  a  month  later 
the  plaDta  were  makiog  a  good  growth.  The  points  npon  which 
information  was  particularly  desired  were,  (1)  the  effect  upon  the 
crop  of  the  nse  of  clean  seed  as  compared  with  scabby  seed,  all 
other  conditions  being  the  same;  (2)  the  effect  of  the  nse  of  barn- 
yard raannre  as  compared  with  commercial  fertilizer;  (8)  the 
effect  of  treating  the  seed  before  planting,  with  corroflire  subli- 
mate, as  compared  with  the  product  from  seed  not  treated,  the 
plants  in  both  cases  being  raised  on  barnyard  manure ;  and  (4) 
the  same,  with  the  exception  that  the  plants  were  raised  on  com- 
mercial fertilizer.  No  account  was  taken  in  the  experiment  of 
the  varieties  of  seed  used.  It  was  selected  solely  with  regard  to 
its  BoabbinesB  or  its  freedom  from  scab,  but  the  greater  part  con- 
sisted of  New  Queen,  with  some  Early  and  Late  Rose. 

The  land  was  divided  into  eight  plots,  separated  by  blank  rows 
or  by  rows  planted  with  clean  seed  and  not  considered  in  formu- 
lating the  results. 

The  accompaoyiog  table  shows  for  each  plot  tbe  character  of 
the  seed,  whether  clean  or  scabby ;  the  variety ;  the  number  of 
rows  in  the  plot;  the  fertilizer  used;  the  treatment  or  non-treat- 
ment of  the  seed  with  corrosive  sublimate;  the  yield  of  two 
average  rows  from  each  plot;  and  the  character  of  the  crop.  It 
will  be  seen  tbat  tbe  experiment  illustrates  several  minor  points 
as  well  as  those  which  were  primarily  important.  The  utmost 
care  was  exercised  in  grading  the  product.  Every  tuber  was 
freed  from  dirt  as  thoroughly  as  was  possible  without  washing) 
and  carefully  examined.  If  it  showed  tbe  scab  io  quantity  suffi- 
cient to  render  it  practically  unmarketable,  it  was  classed  as 
Grade  3  ;  if  slightly  scabby,  but  marketable,  or  such  as  might 
generally  be  used  as  seed,  it  was  classed  as  Grade  2 ;  Grade  1 
included  only  such  tubers  as  showed,  after  careful  examination) 
not  the  slightest  trace  of  scab.  Each  grade  in  each  plot  was  kept 
separate,  measured,  weighed,  and  photographed. 

About  the  middle  of  July  the  tops  were  attacked  by  "early 
blight "  {Macroaporium  Solani,  E.  db  M.  ?),  and  they  also  suffered 
somewhat  from  sunburn,  the  weather  being  excessively  hot  and 
dry,  and  from  the  depredations  of  fiea-beetles,  but  the  damage  was 
not  sufficient  to  vitiate  the  results. 

The  potatoes  were  dug  Sept.  25th  and  26th,  and,  as  has  been 
said,  two  sample  rows  were  taken  from  each  plot  for  comparison. 
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Referring  now  to  the  table,  a  oomparisoD  between  plots  B'  and 
D  illnstrateH  the  reaolt  of  planting  clean  seed  as  compared  with 
scabby  seed,  there  being  no  treatment  in  either  esse  witb  corro- 
sive •ablimate.  The  character  of  the  crop  as  regards  the  amount 
of  scab  shows  surprisingly  little  difference,  the  difference,  however, 
being  in  favor  of  the  clean  seed.  "Very  similar  results  obtain 
in  a  comparison  between  the  effects  prodnoed  by  planting  clean 
seed  and  scabby  seed,  both  being  treated  before  planting  witb 
corrosive  sublimate.  Thus  a  comparison  between  plots  B'  and  C 
■hows  that  the  dean  seed  treated  produced  only  7<^  more  clean 
tubers  than  the  scabby  seed  treated.  The  scabby  seed  produced 
6jt  more  tubers  which  were  fairly  scabby,  and  the  percentage  of 
very  scabby  tubers  was  in  both  cases  the  same.  Undoubtedly, 
as  will  be  seen  later,  the  large  amount  of  scab  present  on  all  foor 
plots  B',  B',  C,  and  D,  was  due  to  the  presence  of  the  barnyard 
manure,  and  we  may  conclude,  so  far  as  a  single  experiment  may 
be  taken  as  an  indication,  that  the  treatment  witb  corrosive  sub- 
limate avails  but  little  in  the  presence  of  barnyard  manure.  It 
should  be  stated  that  in  all  oases  where  barnyard  manure  was 
used,  the  seed  was  planted  in  direct  contact  with  the  manure  both 
above  and  below,  thus  giving  to  the  germs  of  the  scab  fungus 
preenmably  resident  in  the  manure,  the  most  favorable  oppor- 
tunity for  attacking  the  tubers.  We  must  also  bear  in  mind  in 
forming  our  conclusions  that  whereas  all  barnyard  manures  form 
a  medium  favorable  to  the  growth  of  the  scab  fungus,  there  may 
be  a  very  marked  difference  in  the  amount  of  the  fungus  present, 
a  difference  depending  upon  the  season  at  which  the  manure  is 
made  and  stored,  the  substances  which  have  entered  into  its  com- 
position, and  its  liability  to  infection  from  diseased  potatoes  fed 
to  stock  or  from  the  refnse  of  a  diseased  crop. 

We  may  obtain  more  trustworthy  data  regarding  the  effect  of 
barnyard  manure  on  the  amount  of  scab,  as  compared  with  com- 
mercial fertilizer,  by  contrasting  plots  A  and  B',  the  seed  in 
neither  case  having  been  treated  with  corrosive  sublimate.  On 
both  plots  the  crop  shows  the  presence  of  scab,  notwithstanding 
the  fact  that  perfectly  clean  seed  was  used  and  that  the  land  was 
presumably  free  from  the  scab  fungue,  but  whereas  the  crop 
raised  npon  commercial  fertilizer  shows  but  if  of  very  scabby 
tubers,  one-third  of  the  crop  raised  on  barnyard  manure  is  very 
scabby.  A'  like  difference  is  seen  between  the  yield  of  fairly 
scabby  and  of  clean  tubers  on  the  two  plots.     In  this  case  cer- 
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tainly  the  use  of  barnyard  manure  has  very  materially  inoreiBed 
the  amount  of  eoab,  even  apon  clean  land  and  with  clean  seed. 
We  may  fairly  conclnde  then,  that  the  use  of  barnyard  manure 
IB  decidedly  conducive  to  scab. 

We  may  go  ono  step  further  and  compare  the  effect  of  barn- 
yard manure  and  of  commercial  fertiliier  used  in  connection  with 
scabby  seed  treated  with  corrosive  sublimate.  Plots  C,  H,  and 
B*  present  figures  for  comparison  npon  this  point.  Plot  C  offers 
every  opportunity  for  a  large  percentage  of  scab  except  that  the 
seed  has  received  a  presumably  prevontive  treatment  Leaving 
the  treatment  out  of  account,  we  should  exjieot  a  far  latter  per- 
centage of  scab  than  in  the  case  of  plot  B*,  for  example,  where 
clean  seed  was  used.  As  a  matter  of  fact  however,  tbe  results 
show  only  half  as  large  a  percentage  of  very  scabby  tubers  and 
5^  more  of  clean  tubers.  In  tbe  case  of  plot  C  then,  the  treat- 
ment has  been  of  undoubted  value  in  lessening  the  amount  of  soab 
even  under  conditions  otherwise  most  favorable  to  its  spread. 

But  that  the  treatment  has  not  been  able  entirely  to  overcome 
the  conditions  induced  by  the  presence  of  the  barnyard  manure, 
becomes  evident  upon  a  comparison  of  plots  C  and  H.  Upon 
plot  H,  the  treatment  of  the  seed  with  corrosive  sublimate  haa 
produced  from  scabby  seed  upon  commercial  fertilizer,  a  crop 
practically  free  from  very  scabby  tubers,  and  showing  only  19^ 
of  tubers  at  all  affected  with  scab.  With  this  favorable  showing, 
the  15^  of  tubei-8  rendered  unmarketable  by  scab  on  plot  C, 
evidently  the  result  of  the  manure,  is  in  marked  contrast.  There 
is  good  reason  to  believe  that  had  the  seed  upon  plot  H  beeo 
clean,  there  would  have  been  no  trace  of  scab  upon  the  crop. 

We  may  conclude  then,  that  while  the  effect  of  barnyard 
manure  upon  the  spread  of  scab  may  be  partially  counteracted  by 
treating  tbe  seed  with  corrosive  sublimate  before  planting,  the  use 
of  either  manure  or  scabby  seed  tends  to  induce  soab  npon  the 
tubers. 

Finally,  we  may  reach  more  definite  conclusions  upon  the  ques- 
tion of  the  value  of  corrosive  sublimate  as  a  preventive  of  soab, 
by  a  comparison  between  plots  G  or  H,  and  P.  On  these  three 
plots  scabby  seed  was  planted  in  connection  with  commercial  fer- 
tilizer. The  seed  used  upon  plots  6  and  H  was  treated  with 
corrosive  sublimate  before  planting  ;  that  upon  plot  F  was  not  so 
treated,  but  was  merely  washed  clean  with  water.  Here  the  bene- 
ficial effect  of  the  treatment  is  very  evident.     Plot  F  shows  13^ 
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of  very  scabby  tubers  as  compared  with  1^  from  plot  G,  and 
only  one  tnber  from  plot  H,  while  the  percentage  of  clean  tabera 
from  plot  F  is  only  half  as  lai^e  as  that  from  plot  Q.  Plot  F 
shows  63^  of  scabby  tubers,  plot  G  29;^,  and  plot  H  only  15^ 
The  difference  between  plots  G  and  H  is  to  be  attributed  to  the 
seed ;  on  plot  H  fairly  scabby  seed  was  nsed,  while  for  plot  G 
pains  were  taken  to  secure  seed  so  thoronghly  infested  that  there 
was  not  a  spot  half  an  inch  square  which  was  free  from  scab. 
That  under  snob  circumstances  only  l^  of  the  tubers  proved  to 
be  as  scabby  as  the  seed  planted,  is  a  fact  which  strikingly  attests 
the  value  of  the  treatment.  Plots  B'  and  B*  illustrate  the  same 
point  thongh  in  a  less  marked  degree,  owing  to  the  fact  that  the 
crop  was  contaminated  by  barnyard  maanre.  Even  in  this  case 
however,  there  are  but  half  as  many  very  scabby  tubem  from  the 
treated  seed  as  from  the  untreated,  and  12^  more  of  dean  tubers. 

We  are  now  in  a  position  to  sum  up  oar  oonclosions  from  this 
experiment. 

(i)  The  character  of  the  leed  as  regards  scab,  has  mncli  to  do  with 
the  character  of  the  crop.  As  a  mle  acabbj  teed  will  produce  a  scabby 
crop,  other  things  being  equal ;  and  the  amount  of  scab  on  the  crop  vill 
be  directly  proportional  to  the  amount  of  scab  on  the  seed. 

(a)  In  the  presence  of  barnyard  manure  the  tubers  tend  to  become 
■cabby  to  a  d^ree  not  markedly  affected  by  the  character  of  the  seed, 
whether  clean  or  scabby. 

(3)  Treating  the  seed  with  corrosive  sublimate  before  planting,  avails 
to  some  extent  in  preventing  scab  when  barnyard  manure  is  used, 
though  the  amount  of  scab  present  under  such  circumstances  may  vary 
with  the  character  and  composition  of  the  manure.  Further  experi- 
ments may  compel  a  modification  of  thii  conclusion. 

(4)  The  use  of  commercial  fertilizer  is  not  a  preventive  of  scab,  but 
when  clean  seed  is  planted  on  clean  land  the  amount  of  scab  is  Ear  less 
with  commercial  fertiliser  ihan  with  barnyard  manure.  The  same  is 
true  in  a  leaser  degree  when  scabby  seed  is  nied. 

(5)  Treating  scabby  seed  with  corrosive  sublimate  before  planting 
tends  to  decrease  the  amount  of  scab  upon  the  tubers  even  in  the  pres- 
ence of  barnyard  manure. 

(6)  The  treatment  of  scabby  seed  with  corrosive  sublimate  beftore 
planting,  may  produce  a  practically  clean  crop  if  commercial  tertilixer 
be  used,  and  the  land  be  clean.  Clean  seed  under  like  conditions  will 
certainly  do  so. 

Jtetuhe  obtained  on  the  Farm  of  Mr.  Sidw^. 

It  will  be  of  interest  to  note  certain  results  attending  the  use 

of  corrosive  sublimate  in  the  treatment  of  seed  potatoes  on  the 


■   nt^lOO^IC 


PREVENTION   OF   POTATO  SCAB.  125 

farm  of  Mr.  Dwight  Bidwell  of  South  Maoobester.  Id  this  case 
the  experiment  was  conducted  withoat  oar  assistance  and  for  the 
purpose  of  secnring  as  clean  a  crop  as  possible,  rather  than  of 
affording  a  distinct  proof  of  the  value  of  the  treatment.  The 
resnlts  therefore  are  merely  indicative  and  present  no  means  of 
oompariaoD  between  the  prodact  from  seed  treated  'and  that  from 
seed  not  treated. 

Field  No.  1  consisted  partly  of  reclaimed  swamp  land  and 
partly  of  a  sandy  loam ;  it  had  not  previously  borne  potatoes  and 
hence  was  presumably  free  from  scab.  It  was  heavily  fertilized 
with  stable  manure  and  tobacco  stems,  thoroughly  worked  in. 
The  seed  was  treated  with  corrosive  sublimate,  and  produced  a 
practically  clean  crop.  In  this  instance  the  treatment  seems  to 
have  prevented  infection  from  the  manure. 

Field  No.  2  comprised  an  anderdrained  swamp  oocupyin;;  about 
one-half  of  its  area,  the  remtdnder  being  a  dry  sandy  or  gravelly 
knoll.  Daring  the  summer  of  189.1  it  had  borne  a  crop  of  scabby 
potatoes.  It  was  fertilized  with  stable  manare  and  tobacco  stems. 
The  seed  was  treated  with  corrosive  sublimate,  but  a  portion  of 
it  failing  to  come  up,  that  part  was  replanted  with  seed  which 
received  no  treatment.  The  crop  showed  15^  of  scabby  tnbers. 
Id  this  case  the  land  was  andoubtedly  thoroughly  infested  with 
scab,  and  a  comparison  of  the  results  with  those  obtained  on  field 
Ko.  1,  wonld  lead  to  the  impression,  though  definite  proof  is 
wanting,  that  the  scabby  quality  of  the  crop  was  due  primarily 
to  the  infested  soil  accentuated  by  the  fact  that  the  seed  used  in 
replanting  received  no  preventive  treatment.  At  least  we  may 
fairly  conclude  that  the  use  of  land  known  to  be  infested  with 
the  scab  fungus  from  a  former  crop,  is  to  be  avoided. 

Field  No.  9  consisted  of  turf  land,  ploughed  under  and  bar- 
rowed.  It  received  commercial  fertilizer  sown  between  the  drills 
at  the  rate  of  1200  pounds  per  acre.  The  seed  was  treated,  but 
it  became  necessary  to  replant  a  portion  of  the  field,  and  for  this 
purpose  seed  was  used  which  was  slightly  scabby  and  received  no 
treatment.  The  crop  from  this  field  showed  from  15fi  to  20j6  of 
scabby  tubers.  In  this  case  it  seems  probable  that  the  loss  was 
occasioned  by  the  use  of  the  scabby  seed. 

From  these  facts  it  is  evident  that  in  order  to  avoid  scab  we 
must  observe  certain  precautions. 

Select  if  possible,  clean  land,  that  is  land  which  has  not  pre- 
viously borne  a  scabby  crop  of  potatoes,  beets,  or  turnips. 

Select  only  the  cleanest  seed  for  planting. 
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Avoid  the  use  of  barnyftrd  manure  on  potatoes  if  practicable. 

In  any  case,  and  eapeciatly  if  scabby  seed  or  barnyard  maonre 
must  be  nsed,  treat  the  seed  with  oorroBive  sublimate  before 
planting,  according  to  the  directions  given  on  p.  119. 

Corrosive  sublimate  may  be  bought  at  any  apothecary's  for 
10  to  12  cents  per  onnce,  three  ounces  will  be  sufficient  to  treat 
enongh  seed  to  plant  five  acres  or  more.  The  labor  of  preparing 
the  solution  and  treating  the  seed  is  very  slight,  the  potatoes  re- 
quire no  further  treatment  for  scab  during  their  period  of  growth, 
and  the  treatment  involves  no  expense  in  the  way  of  apparatus. 

In  view  of  these  facts  thei-e  is  no  reason  why  this  treatment 
against  potato  scab  should  not  be  universally  adopted  by  growers 
of  potatoes,  and  the  percentage  of  scabby  tubers  in  our  markets 
and  cellars  be  reduced  to  a  miuimnm. 

The  experiment  conducted  this  year  will  be  oontinned  another 
season  with  the  view  of  confirming  the  facts  already  ascertained, 
and  of  securing  more  information  upon  other  cognate  questions 
of  imp  or  lance. 


SCAB   UPON   TURNIPS. 

By  Wm.    C.    StCBQIS. 

A  form  of  scab  proved  to  be  identical  with  that  occurring  upon 
potatoes  has  been  recorded  by  BoHey,  upon  beets.*  "With  the 
beet  it  does  not  as  a  rule  result  in  cavities,  but  the  corky  forma* 
tions  are  very  extensive.  It  has  its  inception  at  the  points  where 
the  pith  rays  touch  the  surface.  It  is  at  these  points  that  the 
rootlets  arise  from  the  beet,  hence  the  scabs  injure  many  points 
on  the  surface  that  might  else  be  occupied  by  the  fine  roots  that 
supply  noarishment.  In  the  past  few  days  Swedish  turnips,  caiv 
rots,  and  cabbage  roots  have  been  procured  in  the  market,  all 
apparently  affected  with  the  same  disease.  It  is  quite  a  common 
appearance  on  the  turnips  and  I  have  little  donbt  of  its  identity.'' 

During  the  month  of  November  specimens  of  turnips  were 
sent  to  the  Station  from  South  Manchester,  bearing  uumerona 
scabs  as  seen  in  the  accompanying  illustration,  Plate  IX.  These 
turnips  were  grown  upon  land  which  for  the  two  years  preceding 
the  planting  of  the  turnips,  had  borne  potatoes,  and  I  am 
informed  that  the  potatoes  were  more  or  less  scabby. 

■  N.  Dak.  Agr.  Eip.  Sta.  BulL  4,  p.  IB,  with  pUlo,  Dae  1891. 
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The  attention  of  hrmera  is  therefore  called  to  the  fact  that  the  icab 
of  potatoes  is  commimicable  to  turnips,  beets,  and  possibly  to  other 
root-crops,  and  that  it  is  unsafe  to  plant  such  a  crop  upon  land  known 
to  contain  the  genua  of  the  scab-fungus. 

The  treatment  of  turnips  for  scab  presents  difiBculties  of  which 
there  is  at  present  no  solution.  Care  in  the  eeliiclion  of  the  land, 
the  use  of  commercial  fertilizers,  and  rotation  with  other  than 
root-crops  are  precautionary  measures  which  may  be  recommended. 


NOTES   ON   THE   "EARLY    BLIGHT"    OF   POTATOES. 
By  Wm.  C.  Stchqib. 

Public  attention  w^as  first  called  to  this  disease  by  Humphrey, 
who  in  the  Annnat  Report  of  the  Mass.  Agr.  Eip.  Station  for 
1891,  reported  its  occurrence  on  potatoes  in  the  neighborhood  of 
Hadley,  Mass.  He  also  records  "  the  constant  presence  in  the 
disessed  spots  of  mycelium,  from  which  were  developed,  on  the 
lower  aurface  of  the  leaves,  spore-threads  and  spores  of  the  form- 
genus  Macroaporium." 

Almost  simultaneonsly  with  the  publication  of  this  report, 
Jones  reported  a  similar  disease  from  Vermont,f  and  Chester 
noted  it  in  Delaware.^  The  former  recorded  no  fnngus  as  asso- 
ciated with  the  disease,'  and  suggested  that  it  might  be  identical 
with  a  bacterial  blight  of  potatoes  first  described  by  Bnrrill.g 
He  furtbermere  stated  with  regard  to  spraying,  that  but  little  if 
any  benefit  was  derived  from  the  use  of  Bordeaux  mixture  and 
other  fungicides.  Chester,  on  the  other  hand,  found  a  species  of 
Macrosporium  associated  with  the  disease,  and  identified  it  with 
M.  Solani,  E.  tfe  M.,  which  occurs  also  upon  the  tomato  and 
"Jimson  weed"  {Datura  Stramonium),  and  he  has  further 
recorded  the  results  of  inoculations  proving  that  the  fungus  is  a 
true  parasite  and  can  be  artificially  transferred  from  the  potato  to 
the  tomato.  He  quotes  Galloway  as  recommending  from  experi- 
ence the  use  of  Bordeaux  mixture  in  checking  the  trouble. 

But  that  the  diagnosis  of  this  peculiar  disease  is  not  yet  com- 
plete, is  shown  by  the  later  observations  of  Jones.  As  the  result 
of  the  examination  of  a  number  of  diseased  potato  leaves,  he 

•  Tt,  Agr.  Eip.  Sta.,  Rep.  for  1892,  p.  67: 

t  Tt.  Agr.  Exp.  Stu.,  Rep.  tor  18»I,  p.  131.    Also  Bull.  2S,  p.  2G,  Apr.  '92. 

t  Del.  Agr.  Exp.  Sla.,  Rep.  for  1891,  p.  S8.     Also  Bull,  it,  p.  13,  Jao.  '91. 

§  Proc  lltb  Ad.  Meet.,  Soc  Prom.  Agr.  Sd.  1890,  p.  21. 
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Btatea,*  "  We  are  still  in  some  doubt  as  to  the  caase  of  part  of 
this  trouble,  ani]  do  not  tbink  that  any  one  thing  is  wholly 
responsible.  In  many  leaves  examined  we  were  unable  to  find 
any  trace  of  fangODS  attack.  In  the  large  majority  however,  we 
found  a  Macro^ortum,  apparently  M.  Soiani,  E.  &  M.  The 
general  association  of  tbia  fnngns  with  the  disease,  leaves  little 
doubt  in  our  minds  that  it  was  a  cause  of  a  large  part  of  the 
trouble  last  summer."  Regarding  treatment  for  the  disease,  he 
BtateB  that  "  in  so  far  as  this  early  blight  is  caused  by  the  attacks 
of  the  Macro&porium,  we  may  hope  to  hold  it  in  check  by  spray- 
ing," and  he  recommends  Bordeaux  mixture  for  this  purpose. 

Finally  Galloway  states,*  "For  blight  (Fhi/tophthora)  and  the 
Macro8p<yrium  disease  nothing  so  effective  as  the  Bordeaux  mix- 
ture has  been  found." 

This  evidence  as  well  as  our  own  experience  leads  us  to  ask 
whether  the  so-called  "  early  blight  **  of  potatoes  is  always 
directly  traceable  to  fungous  attack;  and  if  not,  whether  Bor- 
deaux mixture  is  of  much  practical  value  in  treating  vines  which, 
while  evidently  blighted,  show  no  trace  of  the  Macrotporium. 
Observations  made  last  year,  and  commented  upon  briefly  in  our 
Report  for  1893,  failed  to  show  any  trace  of  fungi  in  the  major- 
ity of  diseased  leaves  examined,  yet  the  gross  appearance  of  the 
leaves  was  exactly  that  described  by  Jones  and  Cheater  in  the 
case  of  "  early  blight," — small  dead  spots,  dry  and  brittle  in  tex- 
ture, usually  appearing  first  at  the  tips  and  edges  of  the  leaflets, 
and  marked  with  dark,  concentric  rings;  spreading  slowly,  espe- 
(ually  in  very  hot  weather;  usually  originating  at  the  edgea  of 
the  eroded  pita  caused  by  the  flea-beetle,  {C'repidodera  sp.). 

Daring  the  season  just  past,  the  weather  from  the  early  part  of 
June  to  the  middle  of  July  was  extremely  dry,  a  burning  sun  was 
flrequently  accompanied  by  high  winds,  and  potatoes  suffered 
severely.  A  large  number  of  specimens  of  blighted  leaves  were 
obtained  by  correspondence  and  otherwise,  and  were  carefully 
examined  for  the  Maerosporium.  The  majority  of  specimens 
showed  no  trace  of  any  fungus  in  the  tissues ;  in  a  few  instances 
the  Macrotporixim  was  found  in  small  quantities,  and  in  one  case 
there  was  an  abundance  of  a  species  of  Cladosporitim  occupying 
the  blighted  areas,  but  evidently  existing  saprophytioally  on 
tissues  destroyed  by  some  other  agency.  Traces  of  the  flea-beetle 
were  abundant  in  all  ot  the  specimens  examined. 

"U.S.  Dept  Agr..  Farmer's  Boll.  Ho.  IS,  1891,  p.  6. 


,,  Google 


EARLr  BLIGHT  OF  POTATOE8.  129 

In  view  of  snob  conflicting  evidence,  a  few  additional  facte  may 
be  of  interest. 

We  have  seen  that  the  blight  has  accompanied  in  every  case 
reported,  injuries  induced  by  the  flea-beetle,  and  so  far  aa  I  am 
aware,  there  have  been  no  instances  of  early  blight  as  a  specific 
disease  attacking  sonnd  leaves  to  any  marked  degree.  It  is  well 
known  that  the  attacks  of  the  flea-beette  are  moat  severe  in  dry, 
hot  weather,  nnder  which  conditions  the  early  blight  seems  also  to 
prevail.  Opinions  differ  regarding  the  vaino  of  Bordeaux  mix- 
ture, some  observers  claiming  that  it  is  but  slightly,  if  at  all, 
efFective  against  the  trouble,  others  that  in  so  far  as  it  is  caused 
by  a  fungus  there  is  a  possibility  of  holding  it  in  check  by  spray- 
ing with  Bordeaux  mixture,  while  others  again  state  that  for 
blight  {Phytophtkora)  and  the  Macrosporium  disease  nothing  so 
eflective  aa  the  Bordeaux  mi  xture  has  been  found.  It  is  significant 
however,  that  there  are  no  published  reports  ^ving  distinct  and 
accurate  comparative  results  of  experiments  in  the  treatment  of 
the  "  early  blight "  as  a  specific  disease.  The  results  in  this 
direction  have  been  as  a  rule  obtained  incidentally  in  the  course 
of  experiments  designed  to  test  the  value  of  fungicides  in  the 
treatment  of  the  mildew  or  rot  {PhytopfUhora  in/etlane). 

Under  date  of  July  1 1,  1884,  an  extensive  grower  of  potatoes 
and  manufacturer  of  fertilizers  in  Pittsburg,  Fa.,  wrote  me  to  the 
following  effect.  "  For  about  six  weeks  there  has  been  almost  no 
rain  ;  the  weather  has  been  very  close,  and  sun  hot.  Under  these 
conditions  many  potato  fields  have  been  wholly  destroyed,  those 
on  sandy  soil  aufleriug  most."  My  correspondent  sprayed  his 
potato  vines  during  the  drought  with  Bordeaux  mixture,  and 
"  cultivated  "  frequently,  a  process  frequently  practiced  and  of 
great  assistance  in  increasing  the  capacity  of  the  soil  for  retain- 
ing moisture  in  dry  weather ;  his  vines  made  vigorous  growth 
and  held  up  throughout  the  drought,  while  those  belonging  to  a 
neighbor,  which  were  sprayed,  but  received  no  unusual  cultiva- 
tion, were  a  complete  loss. 

Specimens  of  blighted  leaves  received  from  this  gentleman 
showed  that  the  flea-beetle  had  been  abundant,  and  on  some  of 
the  specimens  there  were  traces  of  Macroeporium.  These  facts 
seem  to  add  probability  to  the  theory  that  extreme  heat  and 
dryness,  accentuated  by  lack  of  moisture  in  the  soil,  may  induce 
the  death  of  tissues  at  a  distance  from  the  roots  (the  tips  and 
edges  of  leaflets) ;  that  this  damage  may  be  increased  and  even 
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initiated  by  the  attacks  of  predatory  insects  (flea-beetles)  which 
partially  destroy  the  tiasaoa  at  certain  points ;  and  that  finally  in 
some  oases  a  facnitative  parasite  (a  fnngng  which  esiats  normally 
as  a  saprophyte  upon  dead  tissues,  but  may  under  certain  con- 
ditions attack  living  tissues  and  thas  become  a  parasite)  such  as 
species  of  the  genera  Macrotporittm,  Cladoaporium,  etc.,  may 
attack  the  dead  or  dying  tissue,  and  aggravate  the  trouble,  while 
in  other  cases  no  such  fnngiis  attack  is  observable. 

Such  a  theory  seems  to  be  in  accordance  with  the  facts  observed 
— the  appearance  of  "early  blight"  at  a  season  usually  marked 
by  dry,  hot  weather ;  its  prevalence  during  the  extremely  dry 
summers  of  the  past  two  years;  its  slow  progress,  in  marked 
contrast  to  most  fungous  diseases  of  the  nature  of  blight,  rot, 
etc. ;  the  advantage  gained  by  frequent  shallow  tillage,  prevent- 
ing the  rapid  evaporation  of  moisture  from  the  soil ;  and  finally 
the  fact  that  in  the  majority  of  cases  the  injury  from  "  early 
blight "  is  directly  proportional  to  the  damage  done  by  the  flea- 
beetle.  There  are  two  facta  however,  which,  if  established, 
would  go  far  to  prove  the  fungous  character  of  "early  blight." 
These  facts  are,  (1)  the  value  of  a  well-known  fungicide  in  check- 
ing the  trouble,  and  (3)  the  fact  reported  by  Chester  that  soand 
potato  leaves  inoculated  with  Macroaporium  spores  exhibit  in  the 
course  of  a  few  days  symptoms  of  the  "  early  blight." 

As  regards  the  value  of  Bordeanx  mixture  in  this  case,  it  has 
already  been  noted  that  testimony  upon  this  point  is  not  unani- 
mous, and  various  reasons  may  be  assigned  to  account  for  its 
apparent  efficacy.  It  is  well  known  that  the  use  of  Bordeaux 
mixture,  or  in  fact  of  any  compoond  of  copper,  tends  to  increase 
the  vigor  of  potato  plants  to  a  very  marked  degree,  apart  from 
any  fungicidal  action  which  it  exercises.  It  is  not  improbable 
that  the  beneficial  eSect  arising  from  its  use  in  certain  cases  of 
"early  blight,"  may  have  been  in  a  measure  due  to  this  tonic 
action.  Again,  if  the  Macrosporium  may  become  a  parasite  under 
certain  conditions,  just  so  far  as  those  conditions  prevail  Bor- 
deanx mixture  would  doubtless  act  as  a  preventive  of  the  initial 
attack  upon  tissnes  injured  by  insects.  Finally,  upon  the  theory 
ontlioed  above,  any  agency  which  would  tend  to  check  the 
ravages  ,of  the  insects  would  equally  limit  the  spread  of  the 
blight.  Bordeaux  mixtnre  is  not  usually  regarded  as  of  mnch 
value  as  an  insecticide,  but  the  careful  investigations  recently 
conducted  by  Joaea*  prove  that  Bordeaux  mixture  acts  as  a 
■  Vt.  Agr.  Eip.  Station,  Rep.  tot  1893,  p.  50. 
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deterrent  against  flea-beetles,  and  in  thia  fact  a  reason  may 
be  found  for  tbe  benefit  arising  from  tfae  use  of  the  miztare 
in  tbe  case  of  "early  blight." 

A  fev  sentences  from  a  reoent  address  by  Prof.  Jones*  hare  a 
direct  bearing  upon  thia  subject.  "  Leaves  thus  mutilated  (by 
the  flea-beetle)  are  roost  disastrously  exposed  to  the  effects  of 
droQght  during  dry  weather,  and  to  the  inroads  of  fungi  during 
wet  weather.  Indeed  these  secondary  injarieg  follow  so  closely 
after  the  attacks  of  the  flea-beetle,  that  the  majority  of  potato 
growers  attribute  the  entire  trouble  to  these  secondary  agencies." 

We  may  now  consider  the  second  fact  in  favor  of  the  parasitic 
nature  of  "  early  bligbt,"  viz :  the  susceptibility  of  potato  leaves 
to  inoculation  with  Maoroaporium  spores,  as  reported  by  Chester, 

If  these  experiments  are  verified,  there  can  be  no  doubt  but 
that  Macrosporium  Solani  is  a  true  parasite  capable  of  attack- 
ing sound  leaves  of  the  potato  and  tomato,  and  inducing  in  them 
symptoms  of  serious  disease.  Upon  this  point  I  will  quote  a 
letter  received  from  Prof.  Chester,  under  date  of  July  2Yth, 
1804:  "At  the  outset  I  was  myself  Hceptioal  of  Macrosporium 
Solani  as  the  immediate  and  active  causo  of  the  trouble,  and  I 
am  still  inclined  to  regard  the  fungus  as  perhaps  a  facultative 
parasite,  capable  of  assuming  the  role  of  a  (true)  parasite  only  under 
oertain  conditions  unfavorable  to  the  plant.  In  my  examinations 
of  diseased  leaves  I  have  so  far  always  been  able  to  find  the 
Macrosporium,  although  I  have  quite  invariably  found  the  sporo- 
phores  sparsely  distributed  and  the  spores  coirespondingly  few. 
This  has  defeated  my  efforts  to  get  the  fungus  in  artificial  cul- 
tures. My  efforts  at  inoculation  had  therefore  to  be  made  by 
placing  upon  healthy  potato  leaves,  upon  plants  growing  in  the 
glass  house,  small  bits  of  the  diseased  leaves,  which  microscopic 
examination  showed  contained  the  spores  of  Maerosporium,  In 
this  way  I  brought  the  spores  into  direct  oontaot  with  healthy, 
growing  leaves,  in  the  presence  of  sufficient  moisture  to  favor 
their  germination.  Thus  I  succeeded  in  the  majority  of  cases  in 
infecting  both  potato  and  tomato  leaves,  causing  the  blaok  spots 
which  afterwards  developed  a  fruiting  of  the  fungus  more  abund- 
antly than  was  the  case  in  nature.  Whether  the  moisture  and 
shading  of  an  area  on  tbe  growing  leaf  efiieoted  by  the  bit  of 
dead  leaf  placed  thereon,  may  not  at  the  outset  have  etiolated 
the  leaf  at  tbis  point  auiSciently  to  have  given  the  fungus  just 
\  Agricultural  Science,  Tot.  viii,  p.  364. 
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the  needed  sdrantage,  is  a  qaestion  which  I  did  not  attempt  to 
answer.  However,  I  felt  convinced  at  the  time  that  the  fangos 
spoken  of  was  either  directly  or  indirectly  an  agent  in  the  pro- 
dnotiOD  of  the  trouble.  It  is  qnite  possible  that  the  tronble  is 
partly  physiological,  partly  parasitic,  nnd  it  is  furthermore  qnite 
possible  that  the  Macrosporium  in  question  is  a  facultative  para- 
site, and  not  a  true  parasite  as  I  at  first  assumed.  Until  we  can 
get  this  fungus  in  pure  cnltnrea  on  artificial  media  so  as  to  have 
an  abundance  of  pure  material  for  inoculation,  we  cannot  expect 
to  solve  the  questions  under  discussion." 

It  will  bt]  readily  seen  that  these  experiments  do  not  furnish 
absotnte  proof.  Pure  cultures  were  not  obtained,  and  there  was 
therefore  no  positive  proof  that  the  Macroaporium  was  the  imme- 
diate cause  of  the  trouble  induced  in  the  leaves;  the  leaves  them- 
selves were  subjected  to  conditiona  seldom  obtaining  out  of  doors  ; 
and  the  conditions  of  moisture  were  far  more  favorable  to  fungus 
growth  than  those  observed  in  the  field  when  the  "early  blight" 
is  most  severe.  In  fact  the  atmospheric  conditions  coincident 
with  the  appearance  of  "  early  blight "  as  thus  far  observed,  are 
not  generally  conducive  to  fungus  growth.* 

Finally,  through  the  kindness  of  Prof.  Jones,  I  was  enabled  to 
examine  a  number  of  specimens  of  "  early  blight,"  and  to  com- 
pare them  with  specimens  obtained  by  myself.  In  these  speci- 
mens a  somewhat  similar  appearance  had  apparently  been  caused 
by  two  distinct  agencies,  one  of  which  might  possibly  be  of  a 
physiological  nature.  The  other  might  as  possibly  be  fungous, 
since  upon  many  of  the  leaves  examined,  the  Macrosporium  was 
evident  under  the  microscope.  Both  classes  of  injury  appeared 
in  connection  with  the  marks  of  the  flea-beetle,  both  were  exhib- 
ited as  brown  spots  and  blotches  marked  with  concentric  rings; 
but  in  the  specimens  characterized  by  the  presence  of  the  fungus 
the  spots  were  more  sharply  defined  and  darker  in  color.  This 
difference  was  sufficiently  marked  to  enable  a  close  observer  to 
distinguish  either  one  in  the  field  after  a  little  practice,  but  a 
comparison  between  the  two  produced  the  impression  that  both 
classes  of  injury  might  have  been  originally  caused  by  the  same 
agency,  and  that  the  slight  difference  in  appearance  might  be  due 
to  the  fact  that  in  the  one  case  a  fungus  bad  occapied  the  injared 
tissue,  and  in  the  other  had  not  done  so.  To  sum  up  then,  the 
essential  points  of  this  theory  :  It  seems  possible  that  the  "  early 
*  Sm  additional  uole  od  the  "esri;  blight"  of  potatoes,  p.  133. 
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blight"  of  potatoes  ma)'  b«  dae  to  the  physiological  effects  of 
extreme  heat  and  dryness  acting  upon  leaf  tissues  at  a  distanoe 
from  the  roots,  and  already  injured  by  predatory  insects,  espe- 
daily  those  abundant  under  such  atmoepherio  conditions;  that 
anything  which  will  check  the  ravages  of  the  insects  will  in  a 
measure  check  the  blight ;  and  that  tissues  so  injured  are  liable 
to  the  attacks  of  certain  fungi  which  may  enhance  the  injury. 

Whatever  the  value  of  this  theory,  the  facts  in  the  case  war- 
rant certain  recommendations  regarding  the  treatment  of  potatoes. 

(I)  Cultivate  the  lurfue  soil  to  a  little  depth  frequentlj  and  thor- 
ODfhly  eapecUll7  in  seasons  of  extreme  heat  and  drought. 

(3)  Treat  tbe  Tinea,  beginning  earlier  than  usual,  with  strong  Bor- 
deaux mixture  (6  lbs.  copper  sulphate,  4  lbs.  lime,  22  galli.  water),  or 
with  Bordeaux  mixture  to  every  10  galls,  of  which  is  added  I  lb.  of  soap 
dissolved  in  bot  water  ;  either  mixture  acts  as  a  deterrent  against  the 
fiea-beetle."  When  the  potato-bug  appears,  add  Paris  green  to  the 
mixture  at  the  rate  of  i  lb.  to  50  gallons. 

(3)  Prof.  Jones  recommends  late  planting  in  order  to  escape  tbe  injur- 
ies of  "  early  blight."  "  Early  potatoei  form  their  tubers  largely  during 
the  dryer  weather  of  July,  then,  weakened  by  this  effort,  tbey  succumb 
readily  to  the  combined  effects  of  dry  weather,  insect  attacks,,  and  the 
early-blight  fungus."  This  practice  is  to  be  emphasized  in  case  grow- 
ers are  prepared  to  treat  their  vines  for  the  late  blight  or  rot,  which  is 
especially  liable  to  attack  late  potatoes. 


ADDITIONAL   NOTE   ON  THE   "EARLY  BLIGHT"   OF 
POTATOES. 

Since  the  above  was  written  there  has  been  published  by  Prof. 
Soraner,f  one  of  the  most  able  vegetable  pathologists  of  Europe, 
an  article  which  bears  so  directly  upon  the  subject  in  hand  that 
I  may  be  pardoned  forquoting  from  it  somewhat  at  length.  The 
article  deals  with  a  tendency  which  the  author  finds  among 
investigators  to  attribute  true  parasitism  to  many  fungi  which  are 
found  associated  with  disease,  and  to  conclude  from  insufBcient 
data  that  in  such  cases  the  fungus  is  the  primary  canse  of  the 
diseased  condition.  Such  conclusions  are  usually  based  upon 
inoculation  experiments,  and  in  this  connection  Prof.  Sorauer 
writes  as  follows:  "No  doubt  the  greater  number  of  snch 
observations  are  correct,  since  as  a  rule  inocnlation  experiments 
show  that  such  fungi  as  those   to  which  our  common   monlds 

•  Vt.  Agf.  Eip.  Sta.,  Rep,  for  1893,  p.  SO. 
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beloDg,  are  able  to  destroy  an  organ  completely.  Bat  this  evl- 
deoce  remains  incomplete  and  the  designation  of  such  fungi  simply 
as  parasites  is  uncertain  and  confasiog,  until  experimental  proof 
is  obtained  that  the  fungus  ia  able  to  induce  disease  in  a  sound 
organ  stilt  retaining  its  normal  function  vpon  the  organism; 
and  thiB  proof  is  rarely  forthcoming.  I  am  convinced  that  we 
should  make  greater  advances  in  our  knowledge  of  diseases  if 
we  wonld  regard  parawtes  less  aa  exclusive  causes  of  disease,  and 
more  as  diagnostic  means  for  the  recognition  of  an  unhealthy 
condition.  The  determination  and  the  study  of  the  para- 
site is  of  value  aa  a  hint  aa  to  the  direction  in  which 
the  organism  is  fanotionaliy  weak,  and  our  attempts  at  reme- 
dial treatment  will  no  longer  be  directed  merely  locally  at 
the  diseased  organ,  but  toward  a  change  in  the  economy  of  the 
organism  as  a  whole.  Id  many  instances  the  observer  fails  to 
consider  the  question  whether  the  infected  organ  may  not  already 
have  been  brought  by  separation  from  the  organism  or  by  being 
kept  for  some  time  in  a  damp  atmosphere  deficient  in  light,  into 
an  enfeebled  condition  which  is  the  sole  cause  of  its  susceptibility. 
It  is  often  possible  in  the  inoculation  of  delicate  tissues  to  induce 
disease  in  damp  weather  merely  by  closely  covering  the  infected 
area  on  a  sound  leaf  not  detached  from  the  plant,  with  a  portion 
of  another  leaf,  while  the  portion  not  so  covered  remains  sonnd. 
In  other  cases  it  may  be  proved  by  experiments  that  two  seed- 
lings of  the  same  species,  and  even  two  shoots  on  the  same  plant 
behave  quite  differently  toward  parasites,  if  one  of  them  be 
enfeebled  by  excess  of  beat  in  a  greenhouse,  while  the  other  is 
allowed  to  grow  normally  in  the  open  air.  Recent  experiments 
show  that  in  the  case  of  plants  which  require  water,  excessive 
dryness  Increases  their  snsccptibility  to  fungus  attack." 

Upon  these  grounds  Prof.  Sorauer  concludes  that  a  distinction 
should  be  made  between  strictly  obligate  parasitism  and  cases  in 
which  the  fungus  can  gain  a  foothold  only  upon  an  injured  sur- 
face, and  he  suggests  a  separation  of  parasitic  fungi  into  three 
classes:  (I)  absolute  parasites,  attacking  uninjured,  healthy 
organs  ;  (3)  partial  parasites,  attacking  uninjured  bat  unhealthy 
organs;  and  (3)  wound-parasites,  attacking  injured  organs  at  the 
point  of  injury. 

The  facts  elucidated  in  connection  with  the  fnngns  associated 
with  "early  blight"  would  seem  to  justify  us  in  includingit  in 
the  second  or  possibly  the  third  class,  instead  of  in  the  first  class 
as  heretofore. 
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EXPERIMENTS  ON  THE  TREATMENT  OF  PEAR-SCAB. 

(SSisicladiutn  pirinum,  (Lib.)  Fckl.) 

By  Wm.  C.  Sturois. 

The  expeiimentE  of  the  past  two  yeai-s  in  the  oi'chard  of  Mr. 
A.  E.  Plant,  of  Branford,  were  contioaed  during  the  Bummer  of 
1894.  As  in  previous  years,  the  experiment  was  designed  m^nly 
to  test  the  value  of  the  winter  treatment  alone,  consisting  of  a 
simple  solution  of  copper  sulphate  at  the  rate  of  1  lb.  to  25  galle. 
of  water,  as  compared  with  the  same  treatment  enforced  by  treat- 
ment during  the  summer  with  Bordeaux  mixture.  The  winter 
treatment  was  applied  thoronghly  on  March  31st,  before' the  buds 
had  begun  to  swell  appreciably,  and  of  the  trees  so  treated  a 
portion  received  no  further  treatment  while  the  remainder  were 
sprayed  with  Bordeaux  mixture  three  times,  on  May  4th  and 
17th,  and  June  6th.  A  third  block  of  trees  was  reserved  as  a 
check  and  received  no  treatment  of  any  kind.  For  convenience 
of  reference  we  here  designate  the  separate  plots  and  the  treat- 
ment received  by  each. 

Plot  A,  received  winter  treatment  only. 

Plot  B,  received  winter  and  summer  treatment. 

Plot  C,  received  no  treatment.     (Resei'ved  as  a  check.) 

Plot  D,  received  wir\ter  and  summer  treatment. 

Plot  E,  received  summer  treatment  only. 

At  the  time, of  harvesting,  Mr.  Plant  made  careful  notes  upon 
the  general  appearance  of  the  trees,  and  the  extent  to  which 
"scab"  prevailed  upon  both  leaves  and  fruit;  the  following 
points  are  based  upon  these  notes  : 

In  plot  A,  the  fruit  was  considerably  spotted  by  "  scab,"  espe- 
cially the  Lawrence  variety,  most  of  which  was  unfit  for  nse. 
The  foliage  however,  was  retained  well. 

In  plot  B,  the  fruit  was  very  little  affected  by  the  "  scab,"  and 
the  leaves  held  on  well.  Regarding  this  plot  Mr,  Plant  writes  r 
"The  plot  comprises  several  Lawrence  trees  the  fruit  of  which 
has  been  in  previous  years  a  total,  loss.  If  we  can  overcome  the 
"  scab  "  next  year  in  the  same  proportion  as  we  did  this  year,  then, 
if  the  trees  bear,  we  can  sell  some  fruit."  There  is  no  doubt  but 
that  a  fourth  treatment  should  have  been  given  late  in  June  or 
early  in  July.  The  prolonged  drought  of  June  was  broken  July 
22d,  and  frequent  showers  ensued  aocompanied  by  much  warm, 
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damp  weather.  At  this  time  there  were  but  slight  traces  of  the 
Bordeaux  mixture  remaining  upon  the  trees  from  the  spraying  of 
June  8th,  and  the  small  amount  of  "  soab  "  upon  the  trees  of  plot 
B  developed  after  the  rains  began.  This  might  have  been  pre- 
vented altogether  by  an  application  during  July. 

Plot  C,  which  was  reserved  as  a  check  and  received  no  treat- 
ment, showed  considerable  "soab"  on  both  foliage  and  fruit, 
although  the  trees  were  all  Bartletts,  a  variety  which  in  this 
orchard  has  not  been  subject  to  severe  attacks  of  '*  scab."  The 
leaves  began  to  shed  badly  in  August.  In  picking  the  fruit  it 
was  very  easy  to  distinguish  the  dividing  line  between  plots  C 
and  D. 

Plots  Et  and  E  showed  little  diSbrenoe  in  the  quality  of  the 
fruit.  The  trees  were  all  of  the  Bartlett  variety  and  yielded  a 
crop  of  perfect  fruit.  The  leaves  also  were  free  from  "scab" 
and  were  held  until  frost. 

On  the  whole  the  conclusion  seems  a  fair  one,  that  the  winter 
treatment  of  pears  for  scab  hardly  warrants  the  necessary  outlay 
of  time  and  money.  As  good  results  are  obtained  by  thorough 
treatment  during  the  summer  only,  as  when  such  treatment  has 
been  preceded  by  a  single  application  of  copper  sulphate  in  early 
spring.  That  the  winter  treatment  is  of  some  value  however,  is 
Been  from  the  fact  that  treen  so  treated  matured  a  better  quality 
of  fruit  and  retained  their  foliage  better  than  trees  which  received 
no  treatment  at  all. 

Mr,  Plant's  report  calls  attention  incidentally  to  one  or  two 
other  points  of  interest,  especially  the  effect  of  Bordeaux  mixture 
upon  lichens  which  are  liable  to  infest  the  bark  of  pear  trees. 
The  experiments  of  Waite*  have  indeed  already  demonstrated  the 
value  of  Bordeaux  mixture  in  ridding  pear  trees  of  lichens; 
nevertheless  it  is  intercstiug  to  note  how  thoroughly  and  per- 
manently this  result  is  attained.  Not  only  were  the  tree^  which 
received  Bordeaux  mixture  this  season,  completely  freed  from 
all  lichen-growths,  but  the  trees  in  plot  C  which  were  sprayed 
during  the  summer  of  1893  and  thus  denuded  of  lichens,  remained 
completely  free  from  them  this  year  although  the  trees  in  this 
plot  were  not  sprayed.  Not  onfy  are  such  growths  a  disBgnre- 
ment  to  the  tree,  but  they  would  seem  to  offer  peculiar  con- 
veniences for  the  harboring  during  the  winter,  of  spores  which 
will  serve  to  infest  the  trees  the  next  spring. 

■  Journal  ot  Mycology,  Yol.  vii,  No.  3,  pp.  261-168,  wltii  plates. 
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Finally  Mr.  Plant  calls  attention  to  the  fact  that  in  the  case  of 
cnrrant  bushes  ocoapying  the  epaoes  between  the  rovs  of  pear 
trees  in  his  orchard,  those  in  tho  neighborhood  of  the  unsprayed 
trees  and  which  therefore  received  no  Bordeaux  mixture,  shed 
their  leaves  several  weeks  ahead  of  time ;  while  those  which 
incideDtally  received  a  portion  of  the  spray  intended  primarily  for 
the  pear  trees,  held  their  leaves,  and,  if  the  mixture  contained 
Paris  green,  were  not  affected  by  currant  worms.  These  facts 
are  worthy  of  note. 

MISCEIXANEOUS  NOTES   ON   FUNGI. 
By  Wh.  C.  Stdrois. 

The  following  notes  upon  parasitic  fungi  and  insects  are  com- 
piled from  the  results  of  personal  observation  in  the  field  and 
from  correspondence  received  during  the  past  year. 

Quince  Jiust,  (Roestelia  aurantiaca,  Pk.).  This  rust  has  been 
abundant  upon  quinces  during  the  past  season.  It  manifests 
itself  in  swollen  distortions  of  the  young  branches  and  fruit,  the 
portions  affected  showing  minute  pimples  which  eventually  pro- 
duce a  brilliant  orange  dust,  the  spores  of  the  fnngus.  Letters 
received  from  various  parts  of  the  State  indicate  a  prevailing 
impression  that  this  disease  has  some  connection  with  the  "fire 
'  blight "  described  in  the  present  report.  The  impression  is  a 
mistaken  one ;  the  two  diseases  are  qnite  distinct  as  to  both  cause 
and  effect.  It  may  be  well  to  repeat  the  fact  that  this  rust  as  it 
appears  upon  quinces  is  but  another  form  of  the  fungus  common 
upon  red  cedars  in  spring  and  known  as  "cedar  apples."  The 
form  occurring  upon  quinces  is  unable  immediately  to  infect  other 
quince  trees,  but  attacks  the  red  cedar,  and  it  is  upon  the  latter 
that  the  spores  are  produced  which  give  rise  to  the  quince  rust. 
As  regards  treatment,  my  own  experience  indicates  that  the  com- 
mon fungicides  are  of  tittle  avail  in  preventing  the-disease,  trees 
which  have  been  sprayed  oontlnnously  for  fonr  years  as  a  protec- 
tion against  leaf  spot  {Entomoaporium  macutaCum),  showing  rust 
almost  equally  with  trees  not  sprayed. 

In  the  case  of  the  orange  rust  of  apples,  a  disease  very  nearly 

related  to  quince  rust,  the  successful   use  of  Bordeaux  mixture 

has  been  reported,*  but  as  a  rule  it  would  seem  more  advisable  to 

cut  out  and  barn  the  diseased  portions  (especially  in  view  of  the 

•  U.S.  Dept.Agr.,  Sec.ol  Veg.  Path.,  BuU.  11,  p.  46,  1S90. 
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Opinion  held  by  msny  that  the  fungus  is  pereDnial  in  the  tissaea 
attacked),  and  to  eradicate  neighboring  red  oedars. 

Scab  and  Mould  of  Peaches.  {Cladosporium  oarpophilum, 
Thm.,)  and  {Oidium  fructigenum,  Kze.  &  Schm.)  These  two 
fungi  attack  plums  and  cherries  as  well  as  peaches.  The  monld, 
producing  a  grayish,  powdery  coating  npou  the  fruit,  and  induc- 
ing rapid  decay,  is  too  well  known  to  require  any  extended 
description. 

The  scab  seems  to  have  received  but  little  recognition,  yet  it 
undoubtedly  has  been  the  cause  of  widespread  injury  to  the  peach 
crop.  It  may  make  its  appearance  upon  the  fruit  at  any  time 
during  the  growing  season,  appearing  first  as  small,  oircatar,  green- 
ish spots,  which  increase  in  size,  beoome  darker  and  of  a  brown- 
ish color,  and  in  severe  cases  may  spread  over  the  greater  part  of 
the  surface  of  the  fruit,  preventing  the  normal  expansion  of  the 
skin,  retarding  the  ripening  and  mellowing  of  the  flesh,  and 
eventnatly  producing  deep  cracks  in  the  fruit.  The  fungus  does 
not  induce  decay,  but  it  renders  the  fruit  unsightly  and  prevents 
an  even  ripening,  thus  considerably  reducing  its  market  value. 

So  far  as  I  know,  no  definite  experiments  have  been  as  yet 
undertaken  with  a  view  of  testing  the  value  of  fungicides  in 
preventing  this  disease  of  peaches.  Bordeaux  mixture  has  been 
recommended  for  the  treatment  of  the  disease  as  it  afiects  plums 
and  cherries  ;*  but  the  peach,  as  shown  by  Arthur,!  is  '^^b  sus- 
ceptible to  successful  treatment.  The  foliage  is  of  great  delicacy, 
and  liable  to  injury  from  fungicides ;  and  the  downy  character  of 
the  surface  of  the  fruit  prevents  the  fungicide  from  reaching  the 
fungus  thoroughly,  since  the  latter  grows  upon  the  akin  itself  and 
is  in  a  measure  protected  by  the  fruit  hairs.  Possibly  early  appli- 
cations of  weak  Bordeaux  mixture,  containing  no  more  than  six 
pounds  of  copper  sulphate  and  four  pounds  of  lime  to  fifty  g^- 
lons  of  water  would  serve  to  prevent  the  initial  attack  of  the 
fungus  without  injury  to  the  foliage.  Experiments  in  this  direo> 
tion  will  be  attempted  during  the  coming  season. 

As  regards  the  peach  mould,  the  experiments  of  ChesterJ  prove 

conclusively  that  the  trouble  can  be  largely  prevented  by  the  use 

of  copper  carbonate  in  suspension  {1  lb,  copper  carbonate  in  25 

galls,  water),  the  ammonia  solution  of  copper  carbonate  (5  oz. 

•  loira  AgT.  Coll.  Exp.  Sla.,  BuU.  23,  p.  920,  1894. 

f  Ind.  k\sr.  Eip.  Sta ,  Bull.  19,  pp.  6-S,  1889. 

X  Dal.  Agr.  Eip.  Sla.,  Bull,  zii,  1882, 
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copper  carbonate,  3  pts.  strong  aramooia,  45  galls,  water),  or 
Bordeaux  mixtare.  He  recommende  that  copper  sulphate  in  the 
proportion  of  one  pound  to  twenty-five  gallons  of  water  be 
applied  before  the  fruit  buds  begin  to  swell  in  early  spring ;  that 
as  soon  as  the  frnit  buda  begin  to  swell  either  one  of  the  fungi* 
cides  above  mentioned  be  applied,  and  again  just  before  the  buds 
open.  A  third  application  should  be  made  as  soon  as  the  fruit 
shows  signs  of  color,  and  two  or  three  more  at  intervals  of  a 
week  during  the  period  of  ripening.  Whatever  method  of  treat- 
ment be  adopted,  it  must  be  borne  in  mind  that  the  source  of 
infection  in  this  case,  and  probably  in  that  of  the  scab,  lies  ic  the 
diseased  fruit  of  the  previous  year.  Too  much  stress  therefore 
cannot  be  laid  upon  the  necessity  of  gathering  and  burning  all 
such  fruit. 


SOME  INJURIOUS  INSECTS. 
By  Wm.  C.  Stcrois. 

Thi  Onion  Maggot  (Anthomyta  ceparum).  Frequent  com- 
plaints have  been  received  regarding  this  pest,  and  a  few  notes 
upon  the  subject  may  prove  of  value.  The  adult  insect,  a  small 
two-winged  fly,  deposits  its  eggs  on  the  lower  portion  of  the 
young  onion  plants  during  the  months  of  April  and  May.  In 
about  a  week  the  eggs  give  rise  to  small,  whitish  grubs  or  mag- 
gots which  eat  their  way  into  the  bulb  upon  which  they  feed  for 
about  two  weeks.  They  then  leave  the  bulb,  enter  the  ground, 
and  change  to  the  pupa-condition,  from  which,  in  course  of  time, 
the  adult  flies  emerge. ,  Occasionally  the  maggots  remain  in  the 
bulb  and  the  brown  pupee  are  found  in  the  stored  onions.  Sev- 
eral broods  are  produced  during  the  summer. 

Various  methods  of  destroying  this  pest  have  been  recom- 
mended. Onnerod*  suggests  rotation  with  Some  other  crop  in 
order  that  the  flies  emerging  from  the  pnpie  which  remain  in  the 
soil,  may  not  find  onion  plants  at  hand  upon  which  to  deposit 
their  eggs ;  earthing  the  young  plants  well  np  above  the  collar  so 
that  the  flies  are  prevented  from  reaching  the  bulb;  pulling  and 
destroying  the  plants  first  affected,  by  which  means  the  migration 
of  the  maggots  to  sound  bulbs  is  checked  ;  the  avoidance  as  far 
as  possible  of  natural  manures,  in  which  the  larvie  of  these  insects 
•  A  Teit  book  of  AgricultiirBl  Eotomolofty,  pp.  49-66, 1892. 
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live ;  or  finally  tUe  application  of  lime  to  tbe  land.  E.  0.  Orpet* 
reoommends  the  following  method  vhich  is  well  worth  a  trial. 
"Half  a  pint  of  kerosene  is  well  mixed  with  a  pailfnl  of  some 
dry  material,  preferably  wood  ashes,  bnt  sand,  sawdust,  or  even 
dry  soil  will  do  fairly  well;  after  the  plants  are  well  np  and 
tbe  trouble  is  at  hand,  a  sprinkling  of  this  roiitnre  along  the 
rows  about  twice  a  week  during  the  time  the  fly  does  its  work, 
will  be  fonnd  a  sure  prevention  of  the  troable.  After  the  end  of 
Alay  there  is  little  danger,  as  the  onions  are  of  a  good  sice  and 
not  so  liable  to  injury," 

The  Fir  Mite.  Early  in  June  specimens  of  fir<branches  {Abies 
baltamia)  were  received  from  West  Oornwall,  showing  a  pecaliar 
curling  of  the  young  leaves  at  the  eitremities  of  the  branches. 
Carefnl  examination  revealed  the  presenae  of  nnmbers  of  small 
mites,  insects  belonging  to  the  Spider  Family,  and  related  to  tbe 
"red  spider"  commonly  found  upon  greenhouse  plants.  These 
mites  were  of  a  dark  brownish  color,  rather  lighter  beneath,  and 
were  undonbtedly  the  cause  of  the  trouble.  The  leaves  attacked 
were  curled  and  twisted,  showing  the  silvery  lower  snr&oe,  and 
in  many  cases  were  of  a  pale  yellowish  oolor,  Plate  VTIL  In  the 
axils  of  the  leaves  were  to  be  seen  the  delicate  webs  spun  by  the 
mites.  Tlie  appearance  of  the  twigs  indicated  that  these  insects 
might  very  seriously  interfere  with  tbe  development  of  the  new 
growth.  The  only  reference  which  I  have  found  to  this  subject 
is  oont^ned  in  a  short  note  on  p.  869  of  tbe  Fifth  Report  of  tbe 
Entomological  Commission  of  the  U.  S.  Dept.  of  Agriculture, 
(1890).  The  insect  is  described  and  its  efitict  upon  the  leaves  is 
figured,  but  no  snggeations  are  given  as  to  remedial  treatment. 

If  we  may  judge  from  analogy  with  what  we  know  of  the 
"  red  spider,"  and  from  tbe  atmospheric  conditions  prevailing 
during  its  period  of  attack  the  past  summer,  we  may  conclude 
that  this  mile  flourishes  during  extremely  dry  weather,  and  that 
in  a  comparatively  9amp  season  or  locality  there  is  but  little  fear 
of  serious  injury.  In  nurseries  or  plantations  of  small  trees, 
where  the  tips  are  readily  accessible,  keeping  the  tips  wet  with 
water  during  very  dry  weather,  or  spraying  them  with  a  decoc- 
tion of  tobacco,  would  probably  rid  them  of  this  pest. 

Lice  of  apple  and  cherry  trees.  Much  injury  is  caused  every 
year  to  the  young  foliage  of  the  apple  and  cherry  by  two  species 
of  lice,  Aphis  Mali,  and  Mytua  Cerasi.  The  former,  infesting 
•  Garden  and  Foregt,  Vol.  vii,  p.  187, 1894. 
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apple  trees,  Ib  green ;  the  latter,  apon  oherry,  is  black  and  shin- 
ing. They  often  occur  in  enormous  numbers,  covering  tbe  lower 
surface  of  the  leaves  and  cansing  tbem  to  become  curled  and 
dwarfed.  The  life-history  of  these  insects  is  not  yet  fully  known. 
Id  the  spring  the  eggs  which  have  been  laid  upon  tbe  twigs  the 
previous  autamn,  hatch  into  young  lice  which  quickly  infest  the 
leaves  and  suck  out  the  juices.  In  ten  days  or  leas  they  are 
mature  and  begin  producing  young,  thus  increasing  with  great 
rapidity.  &arly  in  July  they  migrate  from  the  apple  and  cherry 
to  some  other  plant.  (Webster  states*  in  regard  to  the  apple  lice 
that  they  migrate  to  wheat  and  other  grasses).  In  the  late  sum- 
mer or  early  autumn  they  return  to  the  apple  and  cherry  trees  as 
winged  females  which  at  once  produce  a  brood  of  wingless,  egg- 
laying  females.  With  the  laying  of  these  eggs  the  life-history  is 
completed.  If  it  were  known  definitely  to  what  plants  these  lice 
migrated  in  tbe  summer,  we  could  the  more  readily  suggest  a 
remedy.  As  it  is,  kerosene  emulsion  or  strong  soapsads  seem  to 
be  the  most  practical  substances  for  destroying  the  insects. 
Wherever  it  is  possible  tbe  entire  twig  infested  should  be  bent 
over  and  dipped  thoroughly  in  the  mixture ;  when  this  method  Is 
impracticable,  spraying  the  trees  frequently  must  be  resorted  to, 
although  many  of  the  lice  will  escape  owing  to  the  fact  that  they 
are  protected  within  the  curled  leaves.  The  following  modifica- 
tion of  the  kerosene  emulsion  has  been  suggested,  and  would 
seem  to  be  more  fatal  to  insects  than  the  usual  formula. 

(1)  To  3  quarts  of  kerosene  add  1^  pounds  of  pyrethrnm 
powder,  and  let  it  stand  four  days  in  a  close  vessel.  (2)  Dissolve 
10  onnces  of  common  hard  soap  in  2^  quarts  of  boiling  water. 
Strain  off  2^  quarts  of  (1)  and  add  it  to  (2)  while  tbe  latter  is 
still  hot.  Churn  for  five  minntes  through  a  force  pump  until  the 
mixture  is  creamy.  For  use,  dilute  with  150  parts  of  cold  water. 
The  undiluted  mixture  may  be  kept  indefinitely  in  glass  fruit  jars 
or  other  vessels,  if  thoronghly  closed. 

7%e  Peach  curaulio  {Conotrachelus  nenuphar).  This  is  the 
same  insect  which  commonly  attacks  plums,  cherries,  and  apples. 
It  has  not  been  reported  as  common  in  this  State  upon  peaches, 
but  from  my  own  observations  in  a  number  of  orchards  I  am  con- 
vinced that  it  is  far  more  common  than  is  supposed  and  that  it  is 
to  blame  for  much  injury  at  present  attributed  to  other  causes. 
The  cnroulio  attacks  the  young  fruit  almost  as  soon  as  the  petals 
*  Ohio  Agr.  Exp.  Sta.,  12tb  Ado.  Kept,  p.  ziit,  1894. 
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have  fallen,  cutting  the  well  known  creBceot-like  flap  beneath 
which  the  egg  is  deposited.  The  fruit  so  injured  is  liable  to  fall 
prematurely,  and  if  it  remain  upon  the  tree  the  injury  soon 
becomes  apparent  from  tbe  gummy  exudation  oozing  from  the 
wound.  Many  growers  are  accustomed  to  shake  the  insects  from 
the  trees  on  to  a  white  cloth,  by  means  of  a  sudden  jar,  and  this 
is  perhaps  the  best  method  of  destroying  them ;  but  it  would 
seem  that  a  very  weak  mixture  of  Paris  green  in  water  would 
kill  the  insects  without  injuring  even  the  delicate  foliage  of  the 
peach.  A  safe  formula  would  be  4  ounces  of  Paris  green  in  4S 
gallons  of  water,  to  whioh  are  added  2  pounds  of  fresh  lime 
Blacked  in  5  gallons  of  water.  Aa  in  the  case  of  Bordeaux  mix- 
ture and  Paris  green,  the  lime  tends  to  neutralize  the  caustic 
action  of  the  arsenite. 

7^  Peach  barf:  beetle  {Scolytm  ntgulosus,  Ratz.).  Late  in 
September  last,  portions  of  the  bark  of  a  peach  tree  were  sent  to 
the  Station  from  Cheshire,  completely  riddled  with  minute  holes 
the  size  of  a  pin  head.  With  the  bark  were  specimens  of  a  small, 
black  beetle  to  which  the  injury  was  attributed.  There  was  little 
difficulty  in  referring  the  insect  to  the  species  above  named,  a 
species  originally  imported  from  Europe,  but  now,  on  Bailey's 
authority,  "widely  distributed  \a  easCem  America."*  The  same 
writer  states  that  it  attacks  the  plum,  apricot,  cherry,  pear,  apple, 
quince,  and  some  ornamental  trees. 

At  present  it  is  not  sufficiently  common  in  Counecticut  to  caase 
any  serious  apprehension,  nor  does  it  seem  to  attack  trees  which 
are  otherwise  thrifty  and  well  cared  for..  Should  it  become  a  pest 
it  could  probably  be  held  in  check  by  applying  to  the  bark  some 
poisonous  substance  containing  either  Paris  green,  kerosene,  or 
«arbolic  acid.  Bailey  soggests  that  all  seriously  affected  branches 
and  trees  should  be  burned. 

For  fuller  information  upon  this  subject  reference  may  be  had 
to  the  investigations  of  Forbes  published  in  Boll.  15  of  the  111. 
Agr.  Exp.  Station  (1891). 

*  Cornell  TTuiv.  kgt.  Eip.  Sta.,  Bull.  14,  p.  31S,  1894. 
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NOTES   ON    SOME   LEAF    MINERS. 

By  W.  E.  Britton, 

Daring  the  aeason  of  1B94,  plants  of  several  different  species 
on  and  aboat  the  Station  grounds  were  attacked  by  "  leaf  miners." 
Tbongb  of  no  great  economic  impoTtaace  at  present  these  insects 
eBsentiallj  injure  the  plants  which  they  attack. 

The  term  "leaf  miner"  is  applied  to  those  insects  which  feed 
apon  the  soft  interior  part  of  the  leaf  just  below  the  epidermis,  and 
between  the  npper  and  under  layers  of  epidermal  cells  which  form 
the  two  sarfaoGB  of  the  leaf.  This  injury  is  done  while  the  insect 
is  in  the  larval  or  grab  stage,  that  being  the  period  of  growth. 

The  egg  is  usn&lly  deposited  just  beneath  the  epidermis,  and 
the  larva  as  soon  as  hatched  feeds  upon  the  soft  parenchymatons 
tissue  surrounding  it. 

The  leaf  miners  observed  by  the  writer  belong  to  two  different 
zoological  orders,  (l)  Diptera,  or  two-winged  flies,  and  (3)  Lepi- 
doptera,  the  order  inctading  moths  and  butterflies. 

Those  here  noticed  belong  to  the  Diptera.  We  have  fonnd  a 
different  species  of  insect  upon  each  species  of  plant  attacked, 
and  in  some  cases  two  distinctly  different  insects  upon  the  same 
plant.  The  leaves  of  the  apple,  pear,  quince,  grape,  columbine 
and  corn,  growing,  upon  the  Station  gronnds,  have  been  attacked 
by  leaf  miners  during  the  past  season,  thoagh  it  was  only  on  the 
columbine  and  corn  that  the  insects  were  made  notably  conspiou- 
oas  by  their  attacks. 

Corn  Leap  Miner  {Odonlocera  dorsalU,  Loew). 
This  insect  attacked  the  corn  which  was  grown  under  glass  in 
the  vegetation  experiment  referred  to  in  a  previoas  article,  page 
73  of  this  Report.  It  was  first  noticed  about  July  Ist  when  it 
began  its  operations  as  a  miner.  The  adult  pierces  the  tip  of  the 
leaf,  and  deposits  an  egg  beneath  the  epidermis,  and  the  larva  as 
soon  as  hatched,  begins  tunneling  between  the  two  epidermal 
surfaces.  The  larva  usually  travels  toward  the  base  of  the  leaf, 
sometimes  along  the  midrib,  sometimes  near  the  edge,  and  often 
in  a  crooked  or  zigzag  path.  The  tunnel  is  very  narrow,  a  mere 
line  at  first,  but  it  gradually  increases  in  width  as  the  larva 
grows,  and  so  is  broadest  at  the  end  farthest  from  the  starting 
point. 
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The  tuanels  vary  in  size  and  leligth.  One  was  nearly  straight, 
and  measured  10^  inches  in  length,  and  ^  of  an  inch  wide  at  the 
broadest  part.  Thin,  tiowever,  was  an  extremely  large  one,  and 
the  dimensions  of  the  majority  were  less. 

The  tunnel  nsnally  begins  near  the  tip  of  the  leaf,  though  oot 
always.  Sometimes  several  larvte  are  at  work  in  the  same  leaf, 
with  tracks  parallel  or  crossing  each  other.  The  track  usually 
shows  more  distinctly  from  the  upper  side  of  the  leaf,  but  can 
generally  be  seen  from  either  side.  See  Plate  X.  It  la  rendered 
nearly  white  and  semi-transparent  by  the  removal  of  the  green 
colonng  matter  of  the  leaf. 

In  the  enlarged  end  of  this  tunnel  the  larva  may  be  found  dar- 
ing its  feeding  stage.  When  it  becomes  full-grown,  it  retreats 
an  inch  or  two  in  the  tunnel  and  enters  the  pupa  stage  which  is 
passed  inside  the  leaf.  Like  all  dipterous  larvsa  the  akin  hardens, 
and  becomes  the  covering  of  the  pnparium. 

After  a  short  time  it  emerges  from  its  prison,  punctures  the 
skin  of  the  corn  leaf,  and  escapes,  a  small  two-winged  fly. 

The  larva  is  a  footless  grub,  about  ^  of  an  inch  in  length  when 
full-grown.  It  is  pale  yellow  in  color,  and  almost  transparent. 
On  entering  the  pupa  state  it  becomes  considerably  darker  in 
color,  and  shrinks  slightly. 

The  adult  is  a  small  fly.  Its  head,  thorax,  and  abdomen  are 
nearly  black,  slightly  marked  with  light  brown  or  yellow.  The 
wings  are  colorless,  legs  yellow,  and  the  Insect  is  covered  with 
hairs. 

Specimens  sent  to  L.  0.  Howard,  Entomologist  of  the  Depart- 
ment of  Agriculture  at  Washington,  and  submitted  by  him  for 
determination  to  his  assistant,  Mr.  D.  W.  Coquillett,  a  specialist 
in  the  order  Biptera,  were  pronounced  to  be  Odontocera  doraalU, 
Loew,  of  the  family  Agromyzidin,  an  insect  with  habits  hitherto 
unknown.  The  insect  in  its  different  stages  of  development  is 
shown  in  Plate  XI,  prepared  from  original  drawings. 

o.  Adult  fly.    b.  Young  larva,    c.  Pupa,  all  greatly  enlai^d. 

Only  a  few  leaves  of  the  com  growing  in  the  Station  garden 
were  attacked  by  this  leaf  miner,  but  the  lower  leaves  of  nearly 
every  com  plant  in  the  greenhouse  were  more  or  less  tunneled  by 
the  larvee.  It  is  nut  probable  that  it  will  ever  become  a  eeriooa 
enemy  to  the  field  crop.  If  it  should,  however,  it  would  be  a 
difficult  pest  to  fight,  for  the  larva  being  inside  the  leaf  cannot  be 
reached  by  spraying.     The  only  way   to   destroy  them  is   to 
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PLATE  X.     Corn  Leaf  injured  by  Leaf  Miner,  Odontofera  DorsalU. 


PLATE   XI.      Leaf  Miner.      Odonloee,-a   Dorsalis. 


PLATE  XII.     Columbine  Leaves  injured  toy  Leaf  Miner,  Phytomym  Aquilryia. 
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examine  the  affected  leaves  for  each  individaal,  which  will  be 
found  near  the  enlarged  extremity  of  the  tunnel,  where  it  may 
be  destroyed  by  a  knife  or  needle.  Of  conrse  this  method  would 
be  utterly  impracticable  in  farm  practice.  Natural  enemies  will 
doubtless  keep  this  leaf  miner  in  check. 

Hymenopteroue  ineectB  came  from  two  of  the  pupie  which  were 
gathered.  These  both  belonged  to  the  same  Bpeciea  which  is 
evidently  parasitic  upon  Odontocera  dormiU.  This  parasitio 
insect  is  stated  by  Mr.  Howard  to  be  a  new  species  of  Sphegi- 
gaiter. 

CoLDMBiNE  Leaf  Miner  (Phytomyxa  aquileguB.) 

Several  species  of  Aqnilegia  (Columbine)  growing  about  the 
Station  grounds  were  severely  attacked  by  a  small  fly,  which 
deposits  its  egg  either  on  or  inside  the  leaf.  The  larva  as  soon  as 
batched,  begins  to  tunnel  in  tbe  soft  parenchymatous  tissue  of  the 
leaf  just  beneath  the  epidermis. 

My  attention  was  first  called  to  the  injury  June  26th,  and  from 
that  time  continuously  until  frost  came,  the  leaves  showed  indica- 
tions of  the  presence  of  the  leaf  miner.  This  signilies  that  there 
are  several  broods  eacb  year. 

Some  yonng  seedlings  of  A.  Canadensis  were  severely  injured, 
and  old  plants  of  other  species  lost  nearly  all  their  leaves  from 
the  efiedts  of  its  attack.  The  soft  part  was  entirely  eaten  out  in 
some  cases,  and  nothing  left  but  the  skeleton  or  framework  of  tbe 
leaf. 

Tbe  full-grown  larva  is  a  footless  grub  one-sixteenth  of  an  inch 
in  length.  It  emerges  from  its  mine  to  pupate,  and  fastens  itself 
to  the  underside  of  the  leaf,  eight  or  ten  being  often  found  hang- 
ing from  the  under  surface  of  a  single  leaf. 

The  covering,  during  this  stage  of  tbe  insect's  transformations, 
is  formed  by  the  hardening  of  the  skin  which  the  larva  casts  but 
does  not  vacate.  It  turns  to  a  dark  brown  color,  and  shrinks 
slightly  in  length,  the  thickness  remaining  about  the  same. 
Finally  the  end  of  tbe  covering  is  ruptured,  and  the  adult  comes 
forth  a  small  two-winged  fly.  One  specimen  was  found  pupating 
in  tbe  mine  of  the  leaf,  but  this  does  not  appear  to  be  the  usual 
babit. 

Adults  were  reared  from  tbe  mines  of  the  leaf,  and  sent  to  the 
U.  S.  Department  of  Agriculture  for  identification.  Dr.  C.  L. 
Marlatt,  Acting  Entomologist,  replied  as  follows :  "  Mr.  D.  W. 
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Coquillett  reporte  that  there  are  two  distinct  apecien  of  PhyUh 
myza,  the  larvte  of  which  mine  the  leaves  of  Columbine  in 
Europe,  viz:  P.  ancholiee,  Deevoidy,  an  accoant  of  which  is  given 
\a  the  Annalei  de  la  Soc.  Entom.  de  France,  2d  series.  Vol  x,  p. 
153 ;  and  P.  aquilegim.  Hardy,  dcBciibed  in  the  Annals  and  Mag- 
azine of  Natnral  History,  2d  series,  Vol.  iv,  p.  392.  Your  species 
agrees  so  well  with  the  last  named  that  there  is  soarcely  any 
doubt  in  so  referring  it,  although  it  has  not  hitherto  been  reported 
as  occurring  in  this  country." 

Plate  XII  shows  leaves  of  Aquilegia  CanadenBit  injnred  by 
larvffi  of  Phytomyza  aq^iilegioe. 

No  remedy  has  yet  been  suggested  except  to  pick  and  destroy 
the  infested  leaves.  If  this  leaf  miner  has  no  parasite  to  keep  it 
in  check,  it  will  soon  become  so  troublesome  as  to  greatly  dimin- 
ish the  use  of  the  Columbine  as  a  hardy  flowering  perennial 
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THE    PROTEIDS    OF    THE    BYE    KERNEL. 
By  Trouab  B.  Osbobne. 

The  proteids  of  this  seed  have  been  bat  little  Btodied  and  tb« 
atatemeuts  published  leave  the  subject  in  muoh  confuaioD. 

Einhof,  who  \o  1805*  nndertook  an  analyBiB  of  rye,  was  the  first 
to  make  observations  on  the  proteids  obtained  therefrom.  He 
foand  that  an  aqneoas  extract  of  rye  meal  contained  two  distinot 
proteid  substanceB,  one  coagnlating  on  boiling,  and  insoluble  in 
alcohol,  which  he  called  albumin,  and  the  other  not  coagulating, 
but  soluble  in  aloobol,  which  he  called  gluten  [kleber].  The  lat- 
ter be  considered  to  be  identical  with  the  similar  substance 
extracted  from  wheat  gluten  by  alcohoL  Treatment  witb  alco- 
hol yielded  much  more  "kleber"  than  was  extracted  by  water 
alone.  It  is  interesting  to  note  tbat  Einhof  in  this  investigation 
first  discovered  that  characteristic  differences  exist  between  differ- 
ent kinds  of  vegetable  proteid  matter,  it  being  thonght  at  that 
Ume  that  gluten  and  albnmin  were  simply  modifications  of  the 
same  body  which  under  like  conditions  would  show  the  same 
properties. 

Heldtf  in  1643  published  a  description  of  the  proteid  taken  up 
by  alcohol  from  rye  meal.  He  prepared  it  by  extracting  the 
meal  with  hot  alcohol,  distilling  off  the  alcohol  and  treating  the 
residue  witb  ether  to  remove  fat,  and  with  water  to  remove  ether 
and  sngar. 

This  preparation  was  analysed  with  the  following  result : 

OBTbon 56.38 

Hjdrogen 1.87 

Nitrogen 16.83 

Oxygen   \  ^'-^^ 

100.00 
Heldt  remarked,  "  the  same  composition  was  found  by  Scherer 
and  Jones  for  other  nitrogenous  constituents  of  plants,  plant- 
oasdn,  plant-albumin  and  plant-gelatin,  to  which  last  this  body 
appears  to  stand  nearest." 

"  Jour.  d.  Cb«m.  t,  Gahlen,  V,  131. 
t  Add.  d.  Cbem.  u.  Fttar.,  XLY,  19G. 
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JoneB*  obtaioed  albumin  trom  rje  by  boiling  the  aqaeons 
extract  and  treating  the  resaUing  coagulum  with  ether.  He 
states  that  this  albumin  contained : 

Carbon 64.7* 

HydrogBD T.TT 

Sitrogen 15,86 

Oiygen 21.61 

100.00 

Verdeit,!  contrary  to  the  experience  of  Einhof,  von  Bibra,  Ritt- 
hanscn  and  the  writer  obtained  gluten  from  rye  meal  by  knead- 
ing and  washing  in  a  cloth  until  starch  was  removed.  He  states 
that  there  remained  a  tough,  glutinous  substance  which  could  be 
easily  drawn  into  threads.  This  gluten  he  says  was  not  pure  bat 
was  contaminated  with  a  sabstnucc  soluble  in  alcohol.  When 
thoroughly  extracted  with  alcohol  he  considered  it  to  be  pure. 
He  determined  sulphur  in  the  gluten  and  found  0.980  and  0.972 
per  cent.  Von  Uibra  J  considered  the  proteid  extracted  from  rye 
hy  alcohol  to  be  the  same  as  that  similarly  obtained  from  wheat. 
He  gave  the  nitrogen  content  of  this  body  as  IB. 73,  15.52  and  1S.50 
and  the  sulphur  as  0.0T3  and  0.950  per  cent.  He  also  recognized 
the  presence  of  "casein"  which  he  did  not  analyze,  and  found 
from  1.505  to  2. TOO  per  cent,  of  albumin  which  contained  15.53 
and  in. 42  per  cent,  of  nitrogen.  He  considered  the  proteids  of 
rye  to  be  same  as  those  of  wheat. 

Ritthauscng  deEcribed  three  proteid  substances  which  he  found 
in  rye,  albumin,  soluble  in  water,  mncedin,  soluble  in  alcohol,  and 
gluten-casein,  soluble  in  dilute  potash  water  but  insoluble  in  water 
and  cold  alcohol. 

Albumin,  he  says,  is  present  in  the  aqueous  extracts  bnt  he 
made  no  further  examination  of  this  body.  The  muoedin  he  con- 
siders to  be  the  only  proteid,  soluble  in  alcohol,  present  in  the  rye 
kernel  and  this  he  regarded  as  similar  to  the  muoedin  which  was 
believed  to  exist  in  the  wheat  kernel.  He  was  nnable  to  detect 
the  presence  of  gliadin.  Mncedin  was  prepared  by  extracting 
the  meal  with  hot  alcohol  of  86  per  cent,  and  oonoeotraling  and 
cooling   the   solution.      The    deposited   substance    was    further 

"  Ana.  d.  Cliem,  u.  Phar.,  XI,^  66. 

t  Ana.  d,  Chem.  u.  Pharm.,  LVIII,  319. 

X  Die  Oetrsidearten  u.  daa  Brod,  Nuernberg,  1S60,  291. 

§  Jour.  f.  prakt  Chem,,  XCIS,  *39,  and  Die  Eiweiaskoerper,  etc.,  Bonn,  1813, 
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extracted  with  aloobol  and  ether.  It  was  then  diseolved  in  aeetic 
acid  and  fractionally  preoipitated  with  potash.  He  states  the 
composition  of  the  substance  as : 

Carbon    63.61 

Hydrogen 6.79 

Nitrogen 16.84 

Sulphur 0.80 

Oxjgen 22.26 

100.00 

The  gin  ten- casein  was  obtained  by  extracting  the  rye  meal 
directly  with  very  dilate  potaah-water,  precipitating  with  acetic 
acid  and  washing  with  water,  alcohol  and  ether.  Two  prepara- 
tions were  made  and  gave  as  an  average  the  following  figures  on 
analysis : 

Carbon  62. U 

Hydrogen 0.93 

Nitrogen 16.38 

Sulphur 1.06 

Oxygen 33.49 

100.00 

Sidney  Martin*  states  that  wheat,  rye  and  barley  contain  a 
globulin  substance  similar  in  properties  to  animal  myostn,  being 
soluble  in  10-15  per  cent  sodium  chloride  solutions,  precipitated 
therefrom  by  saturation  with  sodium  chloride  sod  with  magnesium 
sniphate  and  coagulating  at  55°  to  60°.  This  globulin  is  precip- 
itated by  dialysis  and  thereby  is  converted  into  the  albuminate 
form.  It  is  very  eviilent  from  the  foregoing  summary  of  previous 
work  that  we  have  no  satisfactory  knowledge  of  the  rye-proteids. 

In  presenting  the  results  of  my  investigation  the  subject  may 
be  most  conveniently  discussed  under  the  following  heads : 

A,  proteids  soluble  in  water,  B,  proteids  insoluble  in  water  but 
soluble  in  valine  solutions,  C,  proteids  insoluble  in  water  and  in 
saline  solutions  and  soluble  in  alcohol,  and,  D,  proteid  insoluble 
in  water,  saline  solutions,  or  alcohol  bat  soluble  in  dilute  alkalies.  ' 

A,    PeOTKIDS   80LDBLE  IN   WATBB.      LeDCOSIN.      PkOTKOSK, 

The  proteids  soluble  in  water  are  best  examined  in  extracts 
made  in  the  first  instance  with  10  per  cent,  sodinm  chloride  solu- 
tion from  which  subsequently  the  soluble  salts  have  been  removed 

•  Jour.  PhyBiol.,  Till,  viii. 
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hj  proloDged  dialysie.  When  water  is  applied  to  the  grsio  it 
becomefl  a  weak  ealioe  solution  which  not  only  takes  up  globulins 
but  also  extracts  gliadin  whose  presence  greatly  complicates  the 
examination  of  the  water  soluble  proteids.  Rye  meal*  was  accord- 
ingly exhansted  with  asolutioncoutaiaiDg  10-percent,  sodium  chlo- 
ride and  the  extract,  after  syphoning  from  the  sabaided  insoluble 
matters,  was  freed  from  sails  and  globulin  by  dialysis  in  river 
water  and  filtration.  The  resulting  solution  yielded  no  more 
globulin  by  dialysis  in  distilled  water  and  contained  only  those 
proteids  extracted  from  the  seed  which  were  soluble  in  pure 
water.  As  the  extract  was  bulky  the  proteids  were  precipitated 
by  saturation  with  ammonium  sulphate  and  thereupon  dissolved 
in  water.  A  comparatively  concentrated  solution  was  thus 
obtained  which  was  very  nearly  freed  from  ammonium  sulphate 
by  dialysis.  It  then  had  the  following  properties.  When 
heated  slowly  it  became  turbid  at  52°  and  particulate  at  63°. 
After  filtering  from  this  coagulum  nothing  more  separated  even 
on  boiling.  Saturation  of  the  dialyzed  solution  with  sodium  chlo- 
ride gave  a  precipitate  that  dissolved  readily  in  water  to  a  solu- 
tion, which,  heated  to  63°,  yielded  a  coagulum  of  albumin.  The 
filtrate  from  this  coagulum  was  ag^n  saturated  with  salt  and  a 
considerable  precipitate  obtained  showing  that  with  the  albumin 
some  proteose-like  body  was  thrown  down.  Nitrio  acid  added  to 
the  solution  of  this  precipitate  in  water  gave  a  precipitate  which 
dissolved  on  warming  and  reappeared  on  cooling.  The  solution 
after  filtering  out  the  first  precipitate  of  proteose  and  albumin, 
produced  by  saturation  with  sodium  chloride,  gave  more  precipi- 
tate on  adding  acetic  acid,  showing  the  presence  of  a  further  qaan- 
tity  of  proteose.  The  coagulum  above  described,  which  separated 
on  heating  its  solution  to  65°,  was  washed  thoroughly  with  water, 
alcohol,  absolute  alcohol  and  ether  and  dried  over  sulphuric  acid. 
When  dried  at  110*  it  had  the  following  composition  : 
)  Rtb  Albuhin,  Lbucosin,  Preparation  I. 


Carbon 53.31  62..31  6i.6T 

Hjdrc^eo 6.78  6.18  6,81 

NitrogoD 16.11  16.11  16.13  16.22 

S"'Pta'l !!.« 

Oiygen  )  

100.00 
Ash 0.B1 

*  The  rye  meal  used  throughout  this  work  was  obtained  bj  gribding,  in  the 
lahoralorf,  portioDB  of  clean  aod  fresh  winter  rye,  as  seeded  for  each  extracttoa. 
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Another  extract  was  exanuDed  ia  a  slightly  different  way. 
1000  grama  of  rye  meal  were  extracted  with  11  liters  of  10  per 
cent.  Bodiam  chloride  solution  and,  in  order  to  f;;et  rid  of  the  large 
amount  of  gam  taken  up,  the  solution,  after  filtering,  was  dialyzed 
and  then  saturated  with  ammonium  sulphate.  The  precipitate 
thus  prodDoed  was  dissolved,  as  far  as  possible  in  lO-per  cent, 
sodium  chloride  brine,  filtered  clear  and  dialyzed  until  chlorides 
were  removed.  The  eolulion  after  filtering  clear  was  then  heated 
to  65°  and  the  albumin  that  separated  was  filtered  out,  washed 
thoroughly  with  hot  water,  with  alcohol  and  with  ether  and  dried 
over  Bulphurio  acid.  This  preparation,  3,  weighed  1.21  grams 
and  bad  the  following  composition : 

COAQULATKD  Rt>  AlbuHIH,  LbuOOBIN,  Prtparatim  t. 

Carbon 53.04  53.29 

Hydrogen B.IO  6.74 

Nitn^ea 18.6T  16.B6 

S'^P'"''!    23.3! 

Oxygen  1  

100.00 


The  solution  containing  the  proteoses,  filtered  from  preparation 
2,  wis  then  treated  with  20  per  cent,  of  its  weight  of  dry  sodium 
chloride  and  a  little  two-tenths  per  cent,  hydrochloric  acid  was 
added  which  gave  a  considerable  precipitate.  This  was  filtered 
out,  dissolved  in  diatilled  water  and  the  solution  dialyzed  till  free 
from  chlorides.  This  solution  then  gave  a  precipitate  with  nitric 
acid,  which  dissolved  on  warming  and  precipitated  again  on  cool- 
ing. The  solution  concentrated  to  a  syrup  on  a  water  bath  was 
precipitated  by  pouring  into  absolute  alcohol.  The  precipitate 
when  dried  over  sulphuric  acid  weighed  0.41  gram  or  one-third  as 
much  as  the  albumin.  The  filtrate,  from  the  precipitation  of  this 
substance  [with  20  percent,  of  sodinm  chloride  and  acid],  was  satu- 
rated with  ammonium  sulphate  and  the  precipitate  thus  produced 
filtered  out  and  dissoWed  in  distilled  water.  With  copper  sul- 
phate and  potash  this  Bnbstance  gave  a  clear  pink  color.  Its  solu- 
tion gave  DO  precipitate  on  adding  nitric  acid  nntil  it  bad  been 
saturated  with  sodium  chloride,  when  a  elight  precipitate  fell.  It 
yielded  no  precipitate  with  copper  sulphate.  These  reactions  indi- 
cate that  besides  albumin  the  aqueous  extract  contains  small  quan- 
tities of  proto-  and  dentero-proteose. 
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Again,  2000  grame  or  rye  meal  were  treated  with  10-peroent. 
sodium  chloride  solutioD  and  the  extract  filtered  and  saturated 
with  ammonium  Biilphale.  The  precipitate  produced  was  dissolved 
in  ]0-peT  cent,  sodium  chloride  solution,  filtered  and  dialyeed 
nntil  all  chlorides  were  removed.  After  filtering  clear  the  solo- 
tion  was  heated  to  65°  for  some  time  and  the  coagulum  filtered 
out,  washed  with  hot  water,  alcohol  and  ether  and  dried  for  analy- 
sis, preparation  3.  The  filtrate  from  3,  was  then  concentrated 
hy  boiling,  during  which  a  coagulum  developed.  This  was  fil- 
tered oat,  washed  as  usual  and  dried  for  analysis,  preparation  4. 

COAGULATBD  Kte  Albduik,  LbuCOSIN,  PrcparalWB  $. 

Carbon 53,4t  63.32  63.37  63.62 

Hjdrogen 8.90  6.82  6.8fi  6.8i 

Nitrogen  1673  16.73  16.78 

J"'l*"'( I.,.! 

Oijgeo    >  

100  00 


CoAOULATED  Rye  Albuhin,  LeccoSih,  Fitparation  i. 

I.  II.  Aierue.  AOkrna. 

Carbon 52.64  62.&3  3i.S8  &2.86 

Ilydrogeo 676  e.J3  fi.75  B.79 

Kiln^en 16.86  16.86  16.96 

^"'P"""   t 23.40 

OijKen    )  

too.  00 


Another  extract  was  made  by  treating  1700  grama  of  rye  meal 
with  16  liters  of  water.  After  standing  over  night  the  solution 
was  filtered  o9  and  satnrated  with  ammonium  sulphate.  The 
ueal  residue  was  treated  again  in  the  same  way  and  the  filtered 
extract,  after  saturating  with  ammonium  sulphate,  was  added 
to  that  first  obtained.  The  precipitated  proteids  were  then  dis- 
solved in  water  yielding  a  very  gummy  solution.  As  this  soId- 
tion  was  bulky  the  proteids  were  again  precipitated  with  ammo- 
ninm  sulphate  and  tbe  precipitate  after  filtering  out  was  treated 
with  3  liters  of  10-per  cent,  sodium  chloride  solution.  Tbe  whole 
was  then  dialyzed,  it  having  been  fopnd  that  these  viseid  solu- 
tions lost  their  gummy  character  on  dialysis.  After  8  days  all  . 
the  gum  had  disappeared.  The  solution  was  then  readily  filtered 
clear.    In  order  to  reduce  the  volume  of  the  solution  it  was  again 
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satataUd  with  ammonium  sulphate  and  the  large  precipitate 
treated  with  about  a  liter  of  lO-percent.  sodium  chloride  solution. 
A  turbid  liquid  resulted  which  was  not  cleared  by  passing  through 
filter  paper  bat  on  standing  became  clear  and  the  sediment  was 
found  to  consist  of  gliadia,  which  is  to  be  noticed  later.  Oliadin 
is  soluble  to  s  considerable  extent  in  pare  water  and  in  water  oon- 
taining  but  a  very  small  amount  of  dissolved  salts,  but  the  addi- 
tion of  a  little  sodium  chloride  to  its  solution  precipitates  it  com- 
pletely. After  the  solution  had  entirely  cleared  by  subsidence  it 
was  dialyzed  free  from  chlorides  and  heated  to  65°.  The  result- 
ing ooagulum  was  then  filtered  out,  washed  and  dried  in  the  usual 
manner  and  found  to  weigh  1.65  gram.  The  composition  of  this 
preparation  was  as  follows : 

COAOui-ATED  Btb  ALBUKIH,  LbUCOSIM,  Prtparation  S. 
Aih-frer. 

Carbon' 62.67  62.91 

H;dio^n 6.78  6.81 

Nitrogen 16.67  166B 

Sulphur 1.40  1.40 

Oxfgen 32. 2J 

100.00 
Aah 0.4T 

The  meal  residue,  from  the  water  extract  that  yielded  6,  waa 
then  treated  with  10-per  cent,  sodium  chloride  solution  and  the 
filtered  extract  saturated  with  ammo'ninm  sulphate,  the  precipi- 
tate BO  obtained  was  filtered  out,  dissolved  in  water  and  sodium 
chloride  solution  and  dialyzed  till  free  from  chloiides.  The  liquid 
was  then  filtered  clear  and  heated  to  65°.  The  coagulum  washed 
and  dried  weighed  1.92  grams,  being  therefore  considerably 
greater  than  the  preparation  obtained  from  the  aqueous  extract. 
It  woald  appear  therefore  probable  that  th4  albumin  forms  a  con- 
stituent of  the  aleurone  grains  which  may  not  be  broken  up  until 
treated  with  saline  solutions.  The  following  figures  show  the 
composition  of  this  preparation : 

CoAOULATED  Rtb  Albuuih,  Leucosih,  Preparalion  8, 

Oirbon 62,55  62.77 

Hjdrogen 6.67  6.70 

Nitrogen. 18.61  16.68 

Sulphur 1.29  1.29 

OijgeQ 32.56 


■   nt^lOOglc 


154     CONNECTICOT   EXPEBIMENT  BTATION  REPORT,   1894. 
SmuuBT  or  Ahaj.tbeb  or  Coaqulatbd  Rte  Albomik,  Liuoobdt. 


OwboD... 

62.ST 

S3.29 

G3.52 

G2.86 

G3.91 

62.77 

62.97 

Hydrogen. 

.      e.8l 

6.n 

6.B8 

8.79 

6.81 

6.70 

6.19 

Nitrogen - 

16.2a 

16.6S 

16  78 

16.S6 

16.66 

13.68 

18.68 

SulptLUr   » 
Oxjgen   ) 

.     24.40 

23.33 

22.82 

23.40 

1.40 
22.33 

1.29 
22.68 

1.35 
22.2S 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Five  hundred  grams  of  rye  flour*  were  extracted  with  2000  o.  c 
of  5>per  cent,  sodium  chloride  solution  and  1000  o.  o.  of  the  clear 
filtered  extract  were  dialyzed  till  free  from  chlorides.  The  boIq- 
tion  was  then  filtered  and  heated  for  24  hours  in  a  water  hath  of 
70°.  The  coagalated  albumin  was  filtered  out,  washed  with 
water,  alcohol  and  ether,  and  dried  over  sulphuric  acid,  and 
found  to  weigh  1.08  grams,  equivalent  to  0.43  per  cent,  of  the 
flour. 

So  far  as  tested  this  albnmin  afj^rees  io  all  respects  with  that 
obtained  from  wheat.f  The  variations  in  composition  of  these 
preparations  are  considerable  but  perhaps  not  greater  than  might 
be  expected. 

The  aqueous  and  saline  extracts  of  the  rye  meal  contain  much 
gum  and  coloring  matters  which  render  the  isolation  of  pure  pro- 
teids  very  difficult.  It  will  be  seen,  however,  that  the  prepara- 
tions of  wheat  albumin  and  rye  albumin  have  very  nearly  the 
same  average  composition  and  that  both  proteids  show  the  same 
reaotioDS  and  coagulate  at  the  same  temperature.  They  are 
unquestionably  the  same  substance,  for  which  I  have  adopted  the 
name  Imicoain. 


C040UI.ATBD   LBUCOSIN, 


Carbon  

Hjdrogen.. 
NitTOKen... 
Sulphur  ... 
Oxygen 


The  proteoses  of  the  rye  also  show  the  same  reactions  as  these 
of  the  wheat  kernel,  and  so  far  as  it  is  possible  to  determine  they 
are  identicaL 

*  Hade  by  the  Health  Food  Comptiiij  of  New  York. 

t  Am.  Chem.  Jour.,  XV,  p.  408;  also  Ann.  Report  ol  this  Station  for  1893, 
p.  179. 
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B.       PeOTEID  80LCBLB   IH   SalINE   SOLUTIONa.      EUBSTiN. 

Owing  to  the  large  amount  of  gum  extracted  from  the  rye 
meal,  the  preparation  of  the  globulin  in  a  pure  etate  was  found  to 
be  extremely  difficult.  Such  preparations  ae  were  made  disagreed 
in  compoaitiOD  and  in  only  one  caee  was  a  substance  obtained 
which  appeared  tt>  be  pure  enough  lo  warrant  the  publication  of 
its  analysis.  So  far  as  coultl  be  detected  the  globnlin  which  sep- 
arated on  dialysis  had  the  same  properties  as  that  similarly 
derived  from  wheat.  One  preparation  of  this  globulin,  which 
bad  nearly  the  same  composition  as  the  wheat  globulin  and 
appeared  to  be  free  from  gum  and  other  impurities,  was  obtained 
as  follows : — SOCO  grams  of  rye  flonr,  made  by  the  Health  Food 
Co.  of  New  York,  were  extracted  with  15  liters  of  6-per  cent, 
sodium  chloride  solution  and  the  extract  filtered  clear.  9  liters 
of  extract  were  thus  obtained,  being  approximately  eqnal  to  a 
complete  extraction  of  3  kilos  of  rye  flour. 

The  entire  solution  was  dialyzed  for  four  days  in  order  to 
remove  the  greater  part  of  the  gum.  The  extract  was  saturated 
with  ammoninm  sulphate,  the  precipitate  filtered  out,  suspended 
in  water  and  dialyzed  for  three  days.  Most  of  the  substance  was 
DOW  dissolved  and  the  insoluble  matter  was  filt^ed  out,  washed 
with  sodium  chloride  solution  and  the  filtrate  and  washings 
returned  to  the  dialyzer.  When  free  from  chlorides  the  aol|itioD 
was  filtered  from  a  small  precipitate  and  this  latter  washed  with 
water,  alcohol  and  ether  and  dried  over  sulphuric  acid.  Only 
1.21  grams  of  globulin  were  obtained,  which  when  dried  at  110° 
had  the  following  composition : 

Btb  Globulik,  Edbstik,  Preparation  1.    Wbiat  Globulin,  EDESini. 
Aib-rree.       At.  of  9  ml^H*. 

Carbon 51.03  51.19  51.03 

Hydrofteo 6.12  6.74  6,86 

Nitrot^n 1^14  18.19  18.39 


:i- 


Oijgen   f *'•"  23.04 

Aib 0.33         

100.00  100.00 

The  writer  has  no  doubt  that  this  globulin  is  identical  with  the 
edettin  fonnd  in  the  wheat  kernel  and  other  seeds,*  but  owing  to 
the  difficulties  encountered  in  preparing  it  from  rye,  further  evi- 
dence on  this  point  was  not  obtained. 

*ADiiuat  Report  of  this  station  tor  1893,  pp.  119  and  216. 
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With  reference  to  Martio's  Btatement  coDOerning  the  presence 
of  myosin — what  is  written  on  that  point  in  the  paper  by  Oeborne 
and  Voorhees  on  the  Proteids  of  the  Wheat  Kernel  applies 
eqaally  to  rye.* 

C,  Pboteid  soluble  in  Alcohol.  pLiAi>iN. 
After  extraction  with  eodiuin  chloride  solution,  aloobol  of  7S  to 
80  per  cent,  takes  up  a  considerable  quantity  of  proteid.  100 
grams  of  rye  meal  were  extracted  thoroughly  with  10-per  cent, 
sodium  chloride  solution  and  then  with  75-per  cent.  alcoboL 
The  alcoholic  extract  was  evaporated  to  very  small  volume  and. 
tbe  separated  proteid  washed  with  water  and  ether  and  then 
dried,  it  weij;faed  3.&3  grams,  being  therefore  neariy  4,  per  cent, 
of  the  meal.  2000  grams  of  rye  meal  were  then  extracted  with 
alcohol  of  0.9  specific  gravity,  four  successive  times.  Each 
extract,  after  filtering  clear,  was  concentrated  by  distillation  on 
a  water  bath.  The  first  three  extracts  yielded  on  cooling  a 
deposit  of  proteid  but  the  fourth  contained  almost  none.  Each 
residue  was  then  washed  with  water  and  dissolved  in  75-per  cent, 
alcohol.  The  substance  from  the  first  extract  yielded  an  insola- 
ble  residue  which  when  washed  with  dilute  alcohol,  absolute  alco- 
hol and  ether,  gave  preparation  8>  This  dried  at  110°  contained 
17.00  per  cent,  of  nitrogen.  The  solutions  of  the  substances  from 
the  three  extracts  in  dilute  alcohol,  were  concentrated  to  about  one- 
fourth  their  original  volume  and  cooled,  when  the  dissolved  pro- 
teid separated.  The  substance  from  tbe  first  extract  was  digested 
with  absolute  alcohol  which  dissolved  a  part  of  it,  then  with  ether 
and  dried,  giving  preparation  9.  The  residue  from  the  second 
extract  was  washed  superficially  with  water  and  then  treated  in 
a  divided  state  with  distilled  water  until  dlss-olved.  A  tittle 
saturated  sodium  chloride  solution  was  then  added  and  the  pro- 
teid wholly  precipitated.  The  precipitate  was  then  thoroughly 
dehydrated  with  absolute  alcohol,  digested  with  ether,  and  dried. 
This  formed  preparation  10.  Tiie  proteid  separated  from  the 
third  extract  was  digested  with  absolute  alcohol  and  with  ether, 
and  yielded  a  small  quantity  of  proteid,  preparaiion  11,  which 
when  dried  contained,  ash-free,  16.80  per  cent,  of  nitrogen.  The 
absolute  alcohol  used  in  dehydrating  preparation  9,  with  help 
of  the  water  which  it  extracted,  dissolved  a  considerable  quan- 
tity of  proteid.  This  was  precipitated  by  adding  a  few  drops 
•Am.  Chem.  Jour.,  XV,  p.  41B. 
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of  Bodiam  chloride  solution.  The  preolpitate  produced  was  then 
digested  with  absolute  alcohol  and  ether  and  when  dried  was 
foDDd  to  coDtain,  ash-free,  16.02  per  cent,  of  nitrogen.  The  prepa- 
ration was  therefore  redtssolved  in  dilute  alcohol,  filtered  per- 
feotlj  clear,  concentrated  to  Bmall  volume  and  cooled.  The  pro- 
teid  separating  was  then  treated  as  before  with  absolute  alcohol 
and  ether  and  yielded  preparation  12.  The  proteid  thus  extracted 
showed  in  all  respects  the  properties  of  wheat  gliadin,  aud  it  will 
be  seen  that  it  has  nearly  the  same  composition. 

Rib  Ouadih,  Preparation  9, 

I.  II.             kienae.  Aih-rree. 

Carbon 62.78             62.76  62.8* 

Hjdrogeo 6.81              6.81  6.82 

Nitrogon ll.U  17.23           17.19  17,32 

^"'P""    i  23  12 

Oiygen    \ ^''^ 

Ash 0.16  100.00 

Rib  Ouadih,  Pr^aralion  ■•. 

[.  II.  AverMC.        Aab-frca. 

Carbon 63.06  52.90  B2.98  63.23 

Hydr«!eo 6.B3             7.11             6.97  7.00 

Nitrogen 17.13            17.17             17.15  17.23 

Sulphur   1 

Oxyg..   ! _^ 

Ash 0.*8  100.00 

Rtb  Guadin,  Preparation  IS. 

Carbon 53.99  63.11  63.06  63.11 

Hydrt^n 6.73  6.83  6.78  6.79 

Kitrogen 17.57              17.57  17.59 

Sulphur 1.14              1.41  1.44 

Oiygen 21.07 

100.00 
Ash 0.13 

1000  grams  of  rye  meal  were  thoroughly  extracted  with  10-per 
cent,  sodium  chloride  solution  and  drained  as  dry  as  possible  on 
filters.  The  extracted  residue  was  then  treated  with  alcohol  of 
0.860  specific  gravity  four  consecutive  times.  The  four  red-brown 
extracts  were  filtered  olear,  concentrated  till  most  of  the  alcohol 
was  removed  and  then  cooled.  The  precipitates  thus  obtained 
were  Qoited  and  treated  at  first  with  stronger  and  afterwards  with 
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TS-per  ceot.  alcohol  until  all  soluble  wse  dissolved.  A  oonridera- 
ble  residue  Temaioed  wbioh  appeared  to  be  ooagnlated  gliadin. 
This  was  washed  thoroughly  with  absolute  alcohol  and  ether, 
and  when  dried  weighed  5.62  grame,  preparation  13.  The  dis- 
solved proteid,  after  filtering  its  solution  perfectly  clear,  was  sep- 
arated by  ooncentratiog  to  small  volume  and  cooling.  The 
deposit  was  then  treated  with  absolute  alcohol,  dissolved  again 
in  a  little  dilute  alcohol  and  precipitated  by  pouring  into  absolute 
alcohol.  The  proteid,  preparation  14>  separated  perfectly  color- 
less, in  a  finely  divided  state.  When  dried  it  weighed  1I.S6 
grams. 

Rte  Quadin,  iVeporoM^n  IS. 

Carbon B2.36            B2.36  61.63 

Hydrogett 8.73             6.73  G.76 

Nitrogsn 17.76  17.B9  17.67  17.76 

Sulphur 1.18  ....  1.19  1.19 

Oxjgen 21.68 

100.00 
ABh 0.61 

Rib  OLUDm,  JVeparatiott  14. 

1.  II.  Annt».  Aih.me. 

Carbon 52.74             6S.74  63.93 

Hydrogen 6.73            6.73  6.76 

Nitrogen 17.33  17.52  17.43  n.4fi 

Sulpbur 1.23             1.33  1.33 

Oiygen 31.61 

100.00 
Aeh 0.37 

These  two  preparations  formed  together  1.73  per  cent,  of  the 
rye  meal  and  have  the  composition  of  wheat  gliadin.  In  order  to 
prevent  cooiamination  of  this  proteid  with  the  gum  conUioed  in 
rye  meal,  which  Ritthaueen*  states  to  be  freely  soluble  in  50-per 
cent,  alcohol,  the  following  method  was  tried. 

After  estractiog  rye  meal  with  10-per  cent,  sodium  chloride 
brine  the  residue  was  treated  with  alcohol  bo  strong  that  with  the 
water  retained  by  the  meat,  a  mixture  resulted  containing  about 
75  per  cent,  of  alcohol.  After  standing  over  night  the  extract 
was  syphoned  from  the  residue  and  greatly  diluted  with  water. 
The  proteid  separated  on  standing  and  was  filtered  out  and  dis- 

*Die  B{weigsko«rper,  etc.,  BoDD,  1873,  p.  06,  and  Jour,  £  praktCbem.,  XCIX, 
p.  464,  and  CU,  p.  331. 
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solved  in  76-per  cent.  &Icobol.  This  eolutioD  was  filtered  perfectly 
clear,  oonoentrated,  cooled  and  the  separated  proteid  treated  with 
absolute  alcohol  aod  ether  and  dried.  The  resulting  preparation 
16,  vas  perfectly  white.  The  residual  meal  was  again  extracted 
with  75-per  cent,  alcohol  and  the  extract  filtered  clear,  concen- 
trated to  one-fonrth  its  volume,  cooled,  the  precipitated  proteid 
again  dissolved  in  75-per  cent,  alcohol,  filtered  clear,  concen- 
trated, cooled,  and  the  separated  proteid  washed  repeatedly  with 
water.  The  substance  was  again  diBSolved  in  dilute  alcohol  and 
the  clear  solution  precipitated  by  pouring  into  absolute  alcohol. 
The  precipitate  produced  was  still  again  disBolved  in  dilute  alco- 
hol and  a  second  time  precipitated  by  pouring  into  absolute  alco- 
hol. The  precipitate  thus  resulting  was  dissolved  in  dilute  alcohol 
and  precipitated  by  pouring  iuto  water  and  adding  a  little  salt. 
The  final  pure  white  precipitate  was  digested  with  absolute  alco- 
hol and  ether  and  dried,  giving  preparation  16. 

Rtb  Guadik,  Preparation  IS. 

C«rb0D 62.03  62.09  92.0S  62A0 

HfdrogeD 6.78  6.91  6.8B  6,89 

Nitrogen 11.80  ....  17.80  17.91 

Sulphur 1.23            1.23  1.24 

Oijgan.. ai.B6 

100.00 
Ash 0.68 

Rtb  GuADiK,  Preparation  IS. 

I.  IL  AT(rw(,  Aili'trM. 

GarboD 62.74  62.65  Ba.70  63.03 

HydrogBQ 0.00  6.96  0.93  6.97 

Nitrogen 17.39             17.39  11.60 

Sulphur 1.29  ,...  1.39-  1.80 

OlfgeD 21.20 

100.00 
Aah 0.65 

Another  preparation  of  tbia  substance  was  made  by  extracting 
8000  grams  of  rye  flour  directly  with  76  per  cent,  alcohol.  The 
extract  was  concentrated  to  one-fourth  its  volume  and  the  pro- 
teid which  separated  on  cooling  was  washed  many  times  with 
distilled  water  and  di^olved  in  dilute  alcohol,  yielding  a  clear 
solution.  This  was  then  poured  into  three  times  its  volume  of 
absolute  alcohol  and  an  opalescent  mixture  obtained  which  depos- 
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ited  a  curdy  precipitate  after  adding  a  little  sodium  chloride  eola- 
tion. The  strong  alcoholic  solution  from  which  this  separated 
was  clear  and  of  a  deep  yellow  color.  The  precipitate  was 
treated  with  absolute  alcohol  as  long  as  this  was  colored.  Dar- 
ing the  process  the  substance  was  rubbed  np  to  a  fine  powder. 
It  was  finally  digested  with  ether  for  24  hours  and  dried  over  snl- 
pburic  acid.  This  preparation,  17>  weighed  58  grams  and  was 
perfectly  white.     It  formed  very  nearly  2  per  cent,  of  the  meal. 

Rye  Gltahin,  Preparation  11. 

Carbon fi2.68 

Hydrogen 6.71 

Nitrogen n.B9 

Sulphur 1.22 

Oiygen 21.60 

ABh O.OO 

100.00 

In  order  to  establish  conclusively  whether  more  than  one  alco- 
hol-soluble *protcid  is  oontained  in  the  rye-kernel,  five  preparations 
were  made  from  the  same  portion  of  meal,  by  fractional  precipi- 
tation. 4000  grams  of  rye  meal. were  thoroughly  extracted  with 
10-per  cent,  sodium  chloride  solution  and  the  greater  part  of  the 
bran  removed  by  washing  the  meal  through  coarse  cloth  with  the 
salt  solution.  The  residue  after  decanting  the  salt  solution  was 
extracted  with  75-per  cent,  alcohol,  the  extract  was  filtered  clear 
and  divided  into  two  parts.  The  first  part  was  concentrated  to 
one-fourth  and  cooled,  the  second  to  one-half.  The  precipitated 
proteid  from  each  was  washed  repeatedly  with  distilled  water, 
dissolved  in  a  small  amount  of  75-per  cent,  alcohol,  filtered  clear 
and  precipitated  by  pouring  into  absolute  alcohol.  The  proteid 
thus  separated  ^as  digested  with  absolute  alcohol  and  with 
ether.  From  the  first  portion  of  the  alcoholic  extract,  prepara- 
tion IS  was  obtained,  from  the  second,  preparation  19.  41'be8e 
had  the  following  composition : 

Rye  Gliascn,  Pr^axaUon  IS. 

Carbon 61.90  62.67 

Hydrogen 6.8T  6,97 

Nitrogen 17.60  17.16 

Sulphur 1.28  1.27 

Oxygen I1.S3 

100.00 
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Carbon 62.04 

Hydrogen 6.66 

Hitrogsn n.7T 

Aib-rr«. 

62  40 
6.71 
17.89 

0"JK<"> 

21.84 
100.00 

The  water  washiDgs  from  these  two  preparations  were  sever- 
ally mixed  with  &  little  saturated  sodium  chloride  solotioD  which 
gave  a  coasiderable  precipitate  in  each.  Theiie  precipitates  were 
then  washed  superficially  with  distilled  water,  dehydrated  with 
absolute  alcohol  and  treated  with  ether.  The  washings  from  IS 
yielded  preparation  30,  those  from  19,  preparation  31. 

Ets  Oliaiiin,  Preparation  SO. 

CarbOD 61.36  B1.5S  61,46  S3.06 

Hydrogen 7.07*  6.61  6.61  6.92 

Hitrogcn 17.64  17.61  17.63  18.17 

Sulphur l.I*  ....  l.U  1.17 

Oxygen ,  ....  20.69 

1M.00 


Rtb  Guamh,  Prtparathtt  SI. 

I.  U.              Arance.  Aih-frM. 

Carbon 52.01            62.01  63.37 

Hydrogen 6.B8              8.88  6.93 

HittogOD  17.99  17.97            17.98  18.10 


Ojygen  


The  mother  liquors  from  which  18  and  19  separated,  alter  con- 
ceotnttioD,  were  united,  lurther  concentrated  and  cooled.  The 
portion  so  separated  was  washed  with  water,  dissolved  in  alco- 
hol, the  solution  filtered  clear  and  precipitated  by  ponriog  into 
absolute  alcohol  and  after  digesting  with  absolute  alcohol  aod 
ether  yielded  preparation  22. 

*  Omitted  in  average. 
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Rte  Qliadin,  Preparation  t%. 

Carbon 48.44  62.4G 

Hydn^n 6.22  6.T3 

Nitrogen 16.68  11.94 

Sulphur 0.91  0.99 

Oi;geu 21.88 

100.00 
Ash 7.6T 

SmiiiABT  or  AsitYBM  op  Rye  Qliadis. 

CarboQ. 53.Bt  63.23  53.11  S2.62  52.93  52.40  53.03 

Hjdrogen..  6.82  T.OO  6.T9  8.76  6.76  6.89  6.97 

Nitn^on...  17.22  17.23  17.69  17.75  17.48  17.91  17.60 

Sulphur  1  1.44  1.19  1.23  1.24  1.30 

Oxygen  f"     ^^'^^  ^^'^         21.07  21.68  21.61  81-56         31.20 


100.1(0 

100.00 

100.00 

100.00 

100.00 

lOO.OO 

100.00 

17. 

19. 

11. 

90. 

a. 

n. 

i„„„ 

Carbon.. 

.      52.68 

62.67 

6S.40 

53.05 

63,37 

62.46 

53.76 

Hydrogeo 

.       6.71 

6.97 

6.71 

6.92 

6.93 

6.73 

6.84 

Nitrogen. 

-     17.89 

17.76 

17.89 

18.17 

18.10 

1T.94 

17.73 

Sulphur.. 

.       1.23 

1.27 

1.16 

1.17 

1.06 

0.99 

1.21 

Oxygen.. 

.     21.60 

21.33 

21.84 

20.69 

21.56 

21-88 

21.4S 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Comparing  these  results  irith  those  obtained  by  Osborne  and 
Voorbees  in  analyzing  gliadin  from  wheat*  it  Is  seen  that  they 
agree  very  closely,  similar  variations  between  the  analyses  exist- 
ing in  both  cases.  The  averages  of  the  two  aeries  of  analyses 
agree  well,  as  shown  by  the  following  figures ; 


Carbon  

Hydrogen- 
Nitrogen  .- 
Sulphur  ... 
Oiygen 


52.T3 

52.75 

6.86 

6.84 

n.66 

17.73 

1.14 

1.21 

31.62 

21.43 

In  all  their  properties  wheat  gliadin  and  rye  gliadin  resemble 
eaoh  other  so  exactly  as  to  leave  no  doubt  of  their  chemical  iden- 
tity.    Bitthausen,  as  already  stated,  failed  to  find  gliadin  in  rye 

*  Amer.  Chem,  Jour.,  XT,  p.  436. 
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meal  and  desoribed  the  proteid  aolQble  in  alcohol  as  muoedin, 
haTing  a  lower  nitrogen  and  higher  carbon  content.  This  dis- 
agreement is  doubtless  dae  to  impurities  in  Ritthansen's  prepara- 
tions, which,  as  he  mentions,  contained  coloring  matter  that 
ooald  not  be  removed.  This  color  was  probably  a  result  of 
extracting  with  hot  alcohol,  which  Rittbausen  appears  to  have 
used  in  all  cases,  cold  alcohol  having  given  him  a  small  yield  of 
proteid.  I  had,  however,  no  trouble  in  obtaining  an  abnndant 
yield  of  gliadin  with  cold  alcohol  of  10  per  cent.,  and  thereby 
have  extracted  far  less  coloring  matter  than  with  hot  alcohol. 

D.  Fkotbid  solublb  onlt  in  DiLirrB  Alkalies. 
The  sample  of  rye  flour  previously  used  is  this  work  contained 
1,52  percent,  of  nitrogen.  The  amonnt  of  nitrogen  soluble  in 
salt  solution  and  in  dilute  alcohol  was  determined  in  this  flour  by 
extracting  100  grams  with  a  large  quantity  of  5-per  cent,  sodium 
chloride  solution  and  tbeu  with  75-per  cent,  alcohol.  The  residue 
was  then  thoroughly  aii-^ried  and  found  to  weigh  T8  grams. 
This  residue  contained  0.55  per  cent,  of  nitrogen.  The  100 
grams  of  flour  therefore  contained  1.52  grams  of  nitrogen  of 
which  0.4-t  grams  remained  after  extraction  and  1,09  grams  was 
soluble  in  dilute  salt  solution  and  alcohol,  or  in  other  words,  71.7 
per  cent,  of  the  nitrogen  was  soluble  in  the  reagents  named  and 
26.3  per  cent,  was  insoluble.  In  the  wheat  kernel  a  considerable 
part  of  the  nitrogen  was  likewise  found  to  be  insoluble  in  salt  solu- 
tion and  in  dilute  alcohol,  but  as  this  substance  could  be  separated 
as  a  constituent  of  the  gluten  it  was  possible  to  prepare  it  in  quan- 
tity and  in  a  state  of  comparative  purity.  Since  rye  flour  yielded  no 
gluten  on  washing  with  water,  the  proteid  remaining  in  tbe  meal 
after  extracting  with  salt  solution  and  dilute  alcohol,  could  be 
obtained  only  by  extracting  the  residual  meal  directly  with  dilute 
potash  water.  All  attempts,  however,  to  thus  prepare  this  sub- 
stance resulted  only  in  the  production  of  small  preparations  of 
very  variable  composition.  The  gum  present  in  the  seed  dis- 
solved freely  in  the  alkaline  solntion  and  made  it  impossible  by 
any  means  yet  discovered  to  thoroughly  purify  the  preparations. 
For  this  reason  nothing  positive  can  now  be  said  in  relation  to  the 
nature  or  composition  of  this  residual  proteid.  Since  the  other 
proteids  are  the  same  as  those  found  in  the  wheat  kernel  it  might 
he  conjectured  that  this  proteid  is  identical  with  glutenin.  The 
fact  that  rye  flour  yields  no  gluten  is,  however,  opposed  to  such 
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a  conoluBiOD.     It  is  therefore  more  probable  that  the  sabstsnce  in 
questioQ  is,  partly  or  wholly,  other  ihaa  glateoio. 

QtTASTITIBB   OP  THE   DIPPKRKNT  pBOTBIDS   IN  THE  RTB-KSByEL. 

Owing  to  tbe  gam  already  mentioned  the  filtration  and  treat- 
ment of  the  rye  extracts  was  difficalt  and  prolonged  and  the 
amoantB  of  globulin,  albemin  and  proteose  could  not  be  deter- 
mined separately,  as  in  the  case  of  wheat.  The  rye  flour  con- 
tMued  1.C2  per  cent,  of  nitrogen.  If  we  aasnme  that  the  proteids 
of  rye  contain  on  the  average  17.6  per  cent,  of  nitrogen,  as  was 
T6ry  nearly  the  case  with  those  of  wheat,  and  that  all  the  nitro- 
gen exists  in  proteid  form,  this  sample  of  flour  would  contain  8,63 
per  oeot.  of  proteid.  We  hare,  therefore,  2.44  per  cent,  of  insola- 
ble  proteid  and  6.10  per  cent,  soluble  in  salt  solution  and  alcohol. 
We  have  already  shown  that  the  alcohol-soluble  gliadin  amounted 
to  4.0  per  cent,  of  the  flour  and  the  leucosin  to  0.43  per  cent., 
there  thus  remains  1.76  per  cent,  to  be  divided  between  edeetin 
and  proteoses. 

Insoluble  in  salt  aolutiaD S.41  per  cent. 

Qlifldin,  soluble  in  alcohol 4.00        " 

LBuoosin,     "       "  water 0.43         " 

Bdutin  and  Proleose,  soluble  in  salt  solation.  1. 16        " 
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THE  PROTEIDS  OF  BARLEY. 
By  Thomas  B.  Osborne. 

The  prot«ids  of  barlej  have  reoeived  little  attention  on  the  part 
o(  chemiBts.  Mulder*  states  that  this  grain  contains  six  per  cent, 
of  albnmin  and  plant  gelatin ;  the  latter  was  obtained  by  eztroot- 
ingbarleymeal  with  hot  alcohol,  cooling  theresalting  solntion  and 
treating  the  deposited  sabKtance  with  ether.  The  composition  of 
this  body  he  gave  as  follows : 


Carbon 64.93  84,78 

H^drotten 7.11  6.99 

Nitrogen 16.11  16.71 

Sulphur 0.57  0.62 

Oxygen 21.68  21.93 

100.00  100.00 

V.  Bibraf  names  albumin,  plan^gelatin  and  casein  as  constitn- 
ents  of  barley  but  gives  no  particulars  concerning  these  bodies 
further  than  that  they  all  contain  on  the  average  15.5  to  15.6  per 
cent,  of  nitrogen. 

Kreuster  made  an  investigation  of  the  proteids  of  barley,  the 
results  of  which  are  given  by  RitthauBen.|  Kreualer  employed 
coarsely  ground  meal  and  finely  ground  flonr,  the  latter  yielding 
purer  preparations,  the  results  being  otherwise  the  same. 

He  states  that  the  aqueous  extract  of  the  ground  seed  contains 
an  albumin  coagulated  by  boiling  and  of  the  following  compo- 
sition : 

Carbon 52.86 

Hjdrc^en 7.23 

Kitrogen 15.76 

Sulphur 1.18 

Oxygen 22.98 


160.00 


*  Physiolog.  Chemie,  I,  30S-SOS. 

I  Die  Getreidearten  u.  daa  Brod.  NOfuberg,  I 

t  Die  Giweiaslcoerper  Ac,  Bono,  1871,  page  1 
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The  extract  made  with  hot  75-per  ceot.  alcohol  contaiDS,  accord- 
ing to  Kreusler,  three  proteida ;  gluten-casein,  glnleD-fibria  and 
■nucedin. 

The  gluten-casein  separates  on  cooling  the  hot  alcoholic  extract 
and  when  purified  by  boiling  with  dilute  alcohol  and  fractionally 
precipitated  fi'om  solntion  in  acetic  acid  has  the  oompositioD 
stated  below. 

1,  is  not  corrected  for  ash  and  represents  the  first  precipitation 
from  a  turbid  solntion. 

2,  is  the  second  precipitation  from  a  clear  solution  and  is  cor- 
rected for  ash. 

The  cold  alcoholic  extract  contains  gluten-fibrin  and  mucedin. 
The  composition  of  these  Kreusler  gives  as  follows  : 

OlDteD.UHln.                    OLgtcD-ntinn.  Mncedln. 

Carbon 63.84        53.25  55.23         54.55  63.19          53.91 

Hydrogen 7.16          7.13              7,24          7.27  6.65  7.03 

Nitrogen 16.63  15.19         15.70  le.U          1G.9S 

3"IP'"""' 22.04         22.18  S4.02         \    «-«8 

100.00 

These  proteids  were  supposed  to  be  the  same  as  those  similarly 
named  and  described  by  Ritthausen  as  occurring  in  the  wheat 
kernel. 

So  far  as  the  writer  has  been  able  to  learn  the  preceding  sum- 
mary includes  all  that  has  been  published  hitherto  in  regard  to 
the  proteids  of  the  barley  kernel  that  is  now  worthy  of  notice. 

My  preliminary  examination  of  barley  meal  showed  that  the 
seeds  contain  proteid  matters  soluble  in  water,  in  sodium  chloride 
solutions  and  in  alcohol,  and  that  after  complete  extraction  with 
all  these  reagents  there  remains  a  considerable  quantity  of  pro- 
teid  which  can  be  partly  extracted  by  dilute  potash  solutions,  bm 
the  greater  part  of  which  is  insoluble  in  any  reagent  hitherto 
applied. 

The  material  employed  consisted  of  meal  made  from  two-rowed 
barley  and  of  a  very  white  barley  flour  kindly  furnished  by  the 
Health  Food  Co.,  of  New  York,  both  of  which  yielded  proteids 
of  the  same  composition  and  properties,  the  preparations  derived 
from  the  fiour,  however,  being  lees  contaminated  with  coloring 
matter  than  those  derived  from  the  meal  made  from  the  entire 
grain,  including  the  ground  husk,  which  was  so  closely  adherent, 
as  to  render  its  removal  in  the  laboratory  impossible. 
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Fboteids  SoLrsLB  m  Watbb.  Lbuoosin.  Pbotkose. 
As  an  aqaeoua  extract  of  any  seed,  ia  in  reality  a  dilute  §alitie 
Bolution,  owing  to  the  salts  extracted  from  the  seed,  and  as  the 
proteid  matter  soluble  in  alcolial  diBSolves  to  a  slight  extent  in 
very  dilute  saline  solutions  the  proteids  properly  soluble  in  water 
were  obtained  by  extracting  the  meal  with  sodium  chloride  solu- 
tions, dialyzing  away  the  salts  and  filtering  off  the  proteid  that 
thereby  precipitated.  In  this  way  the  proteid  matter,  soluble  in 
pure  water,  which  had  been  extranted  from  the  meal  was  obtained 
in  solution  by  itself.  Three  kilos  of  barley,  ground  to  a  fine 
meal,  were  treated  with  nine  liters  of  10-per  cent,  salt  solution, 
applied  in  successtve  portions,  the  bran  being  removed  by  wash- 
ing on  a  coarse  cloth.  The  starch  and  other  suspended  matter 
was  allowed  to  settle  out  and  the  extract  was  filtered  clear.  This 
solution  was  then  satnraled  with  ammonium  aslphate  and  the 
precipitate  produced,  after  filtering  out,  was  treated  with  10-per 
cent,  salt  solution.  The  resultiug  liquid  was  filtered  clear  and 
dialyzed  for  five  days.  The  globulin  that  separated  in  this 
process  was  collected  on  a  filter,  the  solution  was  returned  to  the 
dialyzer  for  three  days  longer,  and  the  very  small  additional 
amoaut  of  substance  that  separated  was  filtered  out.  The  dear 
solution  was  then  heated  in  a  water  bath  to  65°,  the  water  of  the 
bath  not  exceeding  10°.  After  an  hour  the  coagnlum  was  filtered 
out,  washed  with  warm  water,  alcohol  and  ether,  and  dried  over 
snlph uric  acid.  This  preparation,  1^  weighed  4.1  S  grams  and  when 
dried  at  110°  had  the  following  composition  : 

COAOOLATEO  Barley  Albdhik,  Lbucobin.  Preparation  I. 

Carbon 63.0* 

Hydrogen 6.18 

NitrogBn 16.84 

Sulphur 1,42 

Oxygen 21.92 


Another  preparation  was  naade  by  treating  two  kilos  of  barley 
meal  with  10-per  cent,  sodium  chloride  solution,  squeezing  out  io 
a  press  and  repeating  the  process  on  the  residue.  The  filtered 
extract  was  saturated  with  ammonium  sulphate,  the  precipitate 
dissolved  in  dilute  salt  solution,  subjected  to  dialysis  and  when 
freed  from  chlorides  filtered  and  heated  to  65°  tn  a  water  bath  of 
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70°,  The  coagalnm  produced  was  washed  thoroughly  with  hot 
water,  alcohol  and  ether  and  dried  over  sulphuric  acid.  This 
preparation,  2^  weighed  2.3  grams  and  when  dried  at  110°  had 
the  following  composition : 

COAOULATBD  B4RLBT  Albithih,  Leucobin.     FttpaTOtion  t> 

Carbon 62.67 

HjdrogeD  .., 6.17 

NitrogBn 16.41 

SiJpbur )  24  IS 

OlJgMJ  I    

100.00 


Ah  this  body  separated  slowly  when  its  solutions  were  heated 
to  65°  it  was  thought  possible  that  more  than  one  albumin  was 
present,  which  if  a  fact  mif;ht  be  shown  by  analysis  of  prepara- 
tions precipitated  in  successive  fractions. 

Accordingly  six  kilos  of  barley  meal  were  extracted  with 
10-per  cent,  salt  solution  and  the  clear  filtered  extract  saturated 
with  ammonium  sulphate.  The  precipitate  produced  was  dis- 
solved in  brine  and  the  solution,  alter  filtering  clear,  was  dialyeed 
until  all  the  globulin  had  precipitated.  It  was  then  again  filtered 
clear  and  in  order  to  obtain  a  concentrated  solution  the  filtrate 
was  saturated  with  ammonium  sulphate,  the  precipitate  formed 
was  dissolved  in  water  and  this  solution  was  filtered  clear  and 
dialyzed.  After  sis  days  only  a  very  little  more  globulin  had 
separated,  which  was  filtered  out  and  a  portion  of  the  clear  solu- 
tion was  tested  carefully  for  its  coagulation  point.  When  slowly 
heated  in  a  double  water  bath  it  became  faintly  turbid  at  S9°  and 
but  very  little  more  so  at  49°.  The  turbidity  then  rapidly 
increased,  flocks  appearing  at  56°.  After  heating  at  56°  lor 
twenty  minutes  the  solution  was  filtered  and  again  heated.  Tur- 
bidity occurred  at  50°  and  flocks  formed  at  30°.  After  heating 
to  65°  and  holding  at  this  temperature  for  some  time  the  solution 
was  filtered  and  again  heated.  Thereupon  the  turbidity  took  place 
at  70°  and  a  very  few  flocks  formed  at  74°.  The  solution  still 
had  a  just  detectable  acid  reaction.  The  entire  solution  was  then 
heated  with  great  care  to  precisely  66°  in  a  large  water  bath,  the 
temperature  of  which  did  not  exceed  57°.  After  keeping  at  this 
temperature  for  an  hour  the  coagulum  was  filtered  oat,  washed 
with  hot  water,  alcohol  and  ether  and  dried  over  sulphuric  acid 
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This  preparation,  3*  weighed  0.30  gram  and   contained,  when 
dried,  without  correotion  for  aab,  16,48  per  cent,  of  nitrogen. 

The  filtrate  from  preparation,  3,  was  then  heated  to  just  60"  for 
three  houre  and  the  eecond  coagulam  61tered  off  and  treated  as 
the  first  bad  been.  This  preparation,  4,  weighed  0.4  gram  and 
contained,  without  correcting  for  ash,  16.74  per  cent,  of  nitrogen. 
Another  part  of  this  same  extract  after  freeing  from  globulin  aa 
above  described  waa  dialyzed  into  alcohol  for  three  days  whereby 
the  solution  was  concentrated  and  the  proteid  partly  precipitated. 
In  order  to  separate  the  albumin  from  any  proteose  thrown  down 
with  it,  the  precipitate  produced  by  alcohol -dialysis  waa  digested 
with  absolute  alcohol  for  three  days  longer  and  then  washed 
thoroughly  with  water.  A  considerable  part  of  the  albumin  was 
tbns  rendered  insoluble  in  water,  and  after  being  farther  washed 
with  absolate  alcohol  and  ether  was  dried  over  sulphuric  acid  and 
found  to  weigh  0.51  gram.  Thia  preparation,  5,  contained  16.30 
per  cent,  of  nitrogen  without  correcting  for  ash. 

Another  preparation  of  albumin  was  made  in  the  same  way,  in 
order  to  obtain  a  larger  quantity  for  complete  analysis.  Sis  kilos 
of  barley  flour  were  mixed  with  28  liters  of  10-per  cent,  salt 
eolation  and  17  liiere  of  clear  filtrate  obtained,  which  waa  sat- 
urated with  ammonium  sulphate.  The  precipitate  produced  was 
dissolved  as  far  as  possible  in  10-per  cent,  salt  solution,  filtered 
clear,  and  in  order  to  reduce  the  volume  of  the  solution  it  was 
saturated  with  ammonium  sulphate,  the  precipitate  dissolved  in 
1000  c.  c.  of  water  and  dialyzed  until  entirely  free  from  ):;lobu- 
lin.  The  solution  was  then  filtered  and  dialyzed  into  alcohol. 
After  being  concentrated,  absolute  alcohol  was  added  and  the 
precipitate  filtered  ofl,  washed  with  absolute  alcohol  and  ether 
and  dried  over  sulphuric  acid.  This  preparation,  6*  weighed  4.1 
grams.  It  was  then  digested  with  water  and  the  insoluble  matter 
washed  thoroughly  with  water,  alcohol  and  ether,  diied  over  sul- 
phnric  acid,  and  had  the  following  composition  when  dried  at 
110°: 

Coagulated  Barlbt  Albiihin,  Lbccosdi.    Prt^aration  I, 

Carbon 62. Tl 

Hydrogen  6,78 

Nitrogen 1B.93 

aulpbur 1.61 

Oxygen 22.07 

100.00 
Ash 0.60 
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SCUHABT   OF   ANALTSES  OF  COAGULITBD  BARLET    ALDDHIN — LBDCOSIN. 


Carbon 

Hydrogen. . 

Nitrogen 

Sulphur  ... 
Oiygen  ... 


21.93  t 


Bye. 

B.rlw. 

62.97 

62.81 

6.79 

6.78 

IS.  66 

16.62 

1.36 

1.41 

22.23 

32.32 

00.00 

100.00 

If  this  proteid  is  compared  with  the  leucosint  obtained  from 
the  wheat  and  rye  kernels  it  will  he  seen  that  the  three  are  almost 
ideDtioal  id  compositioD. 

Leccdsin. 

Carbon 63.02* 

Hydrogen 6.84 

Nitrogen ■....  16.80 

Sulphur 1.28 

Oxygen 22.06 

100.00 

The  aqueous  extract  of  the  harley  kernel  contdns  also  a  small 
qaantity  of  one  or  more  proteoses,  but  owing  to  the  great  diffi- 
culties encountered  iu  attempting  to  separate  these  no  pure  prepa- 
rations have  been  obtained. 

Peotkid  soluble  in  Sooivh  Chlobidk  Solutiom.     Edkstin, 

The  large  amount  of  gam  extracted  from  barley  meal  by  salt 
solution  renders  it  very  difficult  to  prepare  the  globulin  in  any- 
thing like  a  pure  state.  This  difficulty  is  further  increased  by 
the  readiness  with  which  the  globulin  passes  into  the  insoluble  or 
albuminate  condition  and  is  thus  lost  for  further  purification.  In 
only  three  cases  was  it  possible  to  redissolve  and  reprecipitate 
this  proteid  in  sufficient  quantity  for  analysis.  In  all  the  extraote 
made,  a  considerable  amount  of  globulin  was  precipitated  by  dialy- 
sis in  the  form  of  minute  spheroids.  So  far  as  noticed,  this  globu- 
lin resembled  in  alt  respects  that  found  in  wheat  and  rye.  It  was 
readily  and  completely  precipitated  from  salt  solution  by  dialysis 
and  also  by  adding  acid.  When  dissolved  in  lO-per  cent,  sodiam 
chloride  solution  and  heated,  turbidity  occurred  at  SO"  bat  no 

"  Not  oorrected  for  eah.  f  Coagulated  by  alcohol. 

}  Report  of  the  Conn.  Agricultural  Experiment  Station,  1893,  p.  179. 
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ooagulum  formed  until  the  solution  w&s  boiled  and  then  only  a 
small  part  of  the  dissolved  sabstance  separated. 

Three  tcUos  of  barley  meal  were  extracted  with  10-per  cent,  salt 
solution,  the  filtered  extract  saturated  with  ammonium  sulphate 
and  the  reeulting  precipitate  filtered  out,  dissolved  in  10-per  cent, 
brine  and  the  insoluble  matter  removed  by  filtration  after  adding 
a  very  small  quantity  of  two-ten tlis-per  oeoL  potash  water  in 
order  to  neutralize  the  slight  acid  reaction  of  the  extfaot.  The 
aotutioD  was  then  filtered  clear  and  dialyzed  for  four  days.  The 
proteid  separated  in  the  form  of  small  spheroids  which  were  61- 
tered  out,  washed  with  water,  alcohol  and  ether,  and  after  drying 
over  sulphuric  acid  found  to  weigh  4.02  grams.,  This  preparation 
was  dissolved  in  10-per  cent,  salt  Rolntion  and  again  submitted  to 
dialysis.  After  the  proteid  had  precipitated  it  was  filtered  out, 
washed  with  water,  aloohol  and  ether,  and  the  final  preparation, 
7,  when  dried  at  1 1 0°,  had  the  following  composition : 

Barlbt  Olobulih,  Edbbtih,  Fteparalion  7. 

Carbon 61.43 

HydrogeD 6.11 

Hilrogen 18.U 

^"'P'""!  33.72 

100.00 


Again  six  kilos  of  barley  flour  were  extracted  with  10-per  cent, 
salt  Bolntion,  the  filtered  extract  saturated  with  ammonium  sul- 
phate, the  resulting  precipitate  dissolved  in  salt  solution  and 
dialyzed.  The  precipitated  globulin  was  again  dissolved  in 
10-per  cent,  salt  solution  and  precipitated  a  second  time  by  dialy- 
sis. 1.9  grams  of  preparation  8  were  obtained,  having  the  fol- 
lowing composition : 

Bahlet  Globolui,  Edbbtih,  Preparation  g. 

Carbon , 60.83 

Hydroften 6.76 

Nitrogen IB.IS 

Sulphur   ) 

Own    f  J^ 

100.00 
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ADother  preparation  was  made  in  the  same  way,  Bare  that  after 
diasolTiDg  the  amiaoninm  sulphate  precipitate  in  salt  solution,  the 
proteids  vere  ag^n  precipitated  by  aatnration  with  ammoDiom 
sulphate  and  redissolved  in  brine,  thus  yielding  a  solation  of 
smaller  volnme  which  was  then  dialyzed.  After  five  days'  dialy- 
sis, the  chlorides  having  been  removed,  the  precipitated  globolin 
was  treated  ih  the  usoal  manner  and  found  to  weigh  1.85  grams. 
This  preparation,  9,  had  the  following  composition : 
Bablet  Qlobduh,  Edbbtih,  lYeparalion  t. 

Carbon 60,40 

Hj'drogen -      6.*8 

Nitrogen 18.00 

Sulphur  ) 

Oiygen    \    — 


25.12 
100.00 


The  foregoing  analyses,  although  not  showing  the  agreement 
to  be  desired,  are  on  the  whole  safiicientty  alike  to  warrant  their 
publication,  and  for  the  sake  of  comparison  they  are  here  tabu- 
lated. 

Barlet  Globulih,  Enefinx. 

Carbon 51.43  B0.82  60.40  S0.88 

Hydrogeo   6.71  6.16  e.iS  6.05 

NitrogeD 18.1*  18.16  18.00  18.10 


Oijgen 


23.72  24.26  26.12  24.37 


Sulphui 

>  ....  -  £a,i£  z«.£o 

100.00 


In  view  of  the  close  resemblance  in  properties  and  similarity  in 
composition  it  is  the  writer's  opinion  that  this  globulin  is  the 
same  as  that  found  in  a  large  number  of  other  seeds  and  pre- 
viously described  nndor  the  name  edestin.*  The  following  table 
affords  a  comparison  of  the  composition  of  this  proteid  from  its 
different  sources. 

EriESTlN. 

Hemp-  OHIOr-  Sqamh.  Flu-  CatloD 

Wbut.       Unite.       letci,  beim.  acrd.  teed.  Seed.  By«.  Buley. 

C...     &I.03      61.71       G1.28  51.31  61.66  61.48  51.71  61.19  50.8S 

H.  .       6.85        6.86         6.B4  6.97  6.89  6.94  6.86  6.74  6.GS 

H.  .     18.39       18.12       18.84  18.76  18.B1  18.60  18,64  18.19  18.10 


23.04       32.1S       22.17        22.21        22.06       22.17        22.1' 


-    23.88      34.S7 


100.00      100.00      100.00      100.00      100.00      100.00      100.00      100.00     100. 
*  Report  Conn.  Agricultursl  Ezperimeot  Station,  1893,  pp.  179  and  216. 


THE   PK0TEID8  OF  BABLEY.  173 

On  companDg  the  above  analyaei  it  vill  be  seeo  that  tbe  prepa- 
lationB  oblaioed  from  the  cereals  show  the  greatest  deviation  from 
tbe  average  of  these  figures.  This  is  unqaestionabty  dae  to  the 
fact  that  in  these  seeds  this  substance  is  present  in  small  quantity 
and  IB  astociated  with  other  bodies  so  that  it  has  beea  impossible 
to  prepare  it  from  tbem  in  a  state  of  perfect  purity. 

Proteid  solvble  in  Dilute  Alcohol.  Hokdeis. 
After  extracting  500  grams  of  barley  meal  with  brine  tbe  resi- 
due was  treated  with  alcohol  added  in  sufficient  quantity  to  form 
with  tbe  water  retained  by  tbe  meal,  an  alcohol  of  approximately 
75-per  cent.  After  digesting  a  short  time  the  meal  was  squeezecl 
out  and  again  treated  with  75-per  cent,  alcohol,  and  pressed  out. 
The  united  alcoholic  extracts  were  then  filtered  clear,  concentrated  ' 
to  small  volume  on  a  water  bath,  cooled  and  tbe  proteid  thus  sep- 
arated washed  thoroughly  by  kneading  with  distilled  water.  The 
separated  substance  now  presented  every  appearance  of  gliadin, 
the  proteid  similarly  obtained  from  wheat  and  rye.  It  was 
dissolved  in  a  little  dilute  aloohol  in  which  it  was  very  readily 
soluble  with  tbe  exception  of  a  slight  residue  of  coagulated  pro- 
teid which  rendered  filtration  extremely  difficult.  The  solution 
was  then  precipitated  by  ponring  into  absolute  aloohol  and  the 
precipitate  digested  with  absolate  alcohol,  rubbed  to  a  powder 
while  still  moist  with  aloohol  and  treated  with  ether.  When 
dried  over  sulphuric  acid  this  preparation,  10>  weighed  4.54 
grams  and  when  dried  at  110°  gave  on  analysis  the  following 
results : 

Bablbt  Pbotbo),  FrepaTatim  1*, 

I.  II.  AT«nt«. 

Carbon B3.83              S3.93  53.88 

Hjdrogen 6.72                  6.92  6.81 

Nitrogen 17.32                  17.32 

^"^l 2i.9B 

Oirgen  (  

100.00 


Another  extract  was  made  by  treating  500  grams  of  barley  meal 
with  three  liters  of  alcohol  of  0.9  specific  gravity  applied  directly 
to  the  freshly  ground  meal.  The  extract  which  bad  a  red-brown 
oolor  was  squeezed  out  in  a  press  and  concentrated  to  about  one- 
eighth  of  its  volume.     After  standit^  over  night  the  mother 
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liquor  was  poared  off  from  the  proteid  vhich  had  separated  in  a 
firm  mass  on  the  bottom  of  the  diah. 

This  was  then  diBBOlved  id  dilute  alcohol  and  precipitated  by 
pODriog  into  absolute  alcohol.  The  reealtlDg  precipitate  was 
washed  with  absolute  alcohol,  digested  with  ether,  dried  over 
sulphuric  acid  and  found  to  weigh  12.3  grams.  This  preparation, 
11;  when  dried  at  110°,  had  the  followiog  oomposiUoo: 
Bablbt  Proteid,  FrepaTolum  II. 

Carbon 63.78 

H;drogSD fi.Sl 

Nitrogen 17.27 

Solphur 0,98 

OijgeD ai,49 

10D.M 
Aih 0.19 

The  remainder  of  preparation  11  was  then  dissolved  in  dilate 
alcohol  and,  after  filtering  clear,  poured  into  distilled  water  and 
precipitated  by  adding  a  few  drops  of  sodium  ohloride  solution. 
This  substance  was  again  dissolved  in  dilute  alcohol  and  precipi- 
tated by  pouring  into  absolute  alcohol.  After  treating  with  ether 
and  drying  at  110°,  this  preparation,  12^  was  analyzed  with  the 
following  results: 

Barlet  Proteid,  Preparation  It. 

Carbon 63.78 

Eydiagea 6.8il 

Nitrogen 17.16 

Sulphur 0.93 

Oiygen 21.31 

100.00 


Three  kilos  of  barley  meal  were  treated  with  10-per  cent,  salt 
solution  and  washed  on  a  coarse  cloth  until  only  the  bran  and 
larger  particles  of  meal  remained.  This  residue  was  then  extracted 
with  alcohol  of  0,9  sp,  gr.  yielding  a  deep  red  solution,  which  was 
filtered  through  animal  charcoal,  but  only  a  part  of  the  coloring 
matter  was  removed.  The  clear  solution  was  next  concentrated 
on  a  water  bath,  poured  into  absolute  alcohol  and  the  resulUng 
precipitate  digested  with  absolute  alcohol  and  treated  with  ether, 
giving  preparation  13^  weighing  30  grams  and  when  dry  havlDg 
the  following  composition : 
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Bablbt  pRCTEm,  Preparation  It. 

1.  U.  ATtng*. 

Carbon 53.80  53.70  53.76 

HjdrogeQ 6.78  6.7B 

Nilrogen 17.48  17.33  17.41 

Sulphur 0.93  0.93 

Oiygen 21.13 


A  portion  of  the  solution  from  which  preparation  13  bad  been 
obtained  was  precipitated  separately  by  pouring  into  strong  alco- 
hol and  adding  a  few  drops  of  salt  solution.  The  precipitate  was 
treated  in  the  nsnal  manner  and  gave  a  preparation,  14,  oonttun- 
ing  mnoh  less  coloring  matter  than  the  preceding  and  having  the 
following  composition : 

Barlbt  Pboteio,  Preparation  14> 

CarbOQ 64.33 

Hydrc^D 6.74 

Nilrogen 17.13 

Sulphur   1 

Oiygen    j    


21.81 
100.00 


The  starchy  portion  of  the  barley  meal  which  had  been  washed 
through  the  cloth,  as  described,  was  thoroughly  extracted  with 
salt  Bolntion  and  then  with  dilute  alcohol,  the  extraction  being 
repeated  nntil  the  proteid  was  completely  removed.  The  united 
extracts  were  filtered  and  concentrated  to  two-thirds  of  their  vol- 
nme  by  distillation  when  the  solution  was  poured  into  a  dish  and 
the  evaporation  continued.  The  proteid  separated  as  a  skin  on 
the  surface  of  the  liquid  and  as  a  solid  mass  on  the  bottom  of  the 
dish.  When  reduced  to  aboat  one-half  the  volume  of  the  original 
liquid  the  hot  mother  liquor  was  decanted  from  the  separated  pro- 
teid which  formed  a  tough  mass  of  a  pink  color.  This  was  washed 
with  water  and  redissolved  in  dilute  alcohol,  giving  a  deep  red 
BolntioD  which  was  poured  into  absolute  alcohul  and  the  mass  of 
substance  that  separated  was  cut  up  with  scissors  into  small  pieces 
and  digested  with  absolute  alcohol  and  with  ether.  When  dried 
over  sulphuric  acid  this  preparation,  Ig,  was  pinkish  in  color  and 
weighed  30  grams.  Dried  at  110°  and  analyzed  the  following 
results  were  obtained : 
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Bi^LET  PftOTBiD,  J'rtparalion  It. 

C«rbon 64.00 

Hydrogen 6.71 

Nitrogen 17.40 


■f- 


21.79 


OiygSD    ; 

100.00 
ABh 0.9fi 

The  mother  tiqaor,  decanted  from  preparation  15,  was  still 
furtlier  ooncentrated  and  allowed  to  cool  over  night.  Only  a 
little  Hubstance  separated  which  however  was  washed  with  water, 
redissolved  in  dilute  alcohol  and  precipitated  by  pouring  into 
much  distilled  water  to  which  a  little  salt  had  been  added.  On 
staoding  about  30  hours  the  milky  solution  cleared  and  the  pro- 
teid  was  found  in  a  transparent  layer  at  the  bottom  of  the  vessel. 
After  treating  with  absolute  alcohol  and  ether  and  drying  over 
sulphuric  acid,  preparation  16  was  obtaint^d  weighing  T  grams 
and  having  when  dried,  the  following  composition : 

Barlbt  Pbotbiv.    FreparatioB  IC 

Carbon 63.90 

Hydrogen 8.63 

Nitrogen 17.08 

OiJEten  )  32  39 
Sulphur  f  """ 


As  this  proteid  resembled  gliadin  so  closely  in  its  physical  and 
chemical  properties  it  seemed  important  to  subject  it  to  very 
thorough  fractional  precipitation  in  order  to  determine  whether  it 
was  a  mixture  of  gliadin  with  another  body  or  a  new,  distinct  pro- 
teid. Another  extract  was  made  by  treating  three  kilos  of  freshly 
ground  barley  meal  with  10-per  cent,  salt  solution,  squeezing  out 
in  a  press  and  treating  the  residue  again  in  the  same  way.  Tbe 
meal  residue  was  then  mixed  with  alcohol  in  quantity  sufficient 
to  make  with  the  water  retained  by  the  meal  an  alcohol  of  about 
40'per  cent.  After  squeezing  out  the  liquid,  alcohol  was  again 
added  to  the  residual  meal  sufficient  to  increase  the  strength  of 
the  solvent  to  75-per  cent.  After  digesting  for  some  time  tbe 
extract  was  squeezed  out  and  found  less  colored  than  the  first 
dilute  alcohol  extract.     This  second  extract  was  concentrated  by 
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diBtillation  to  small  volume  and  cooled  giving  s  deposit  of  pro- 
teid  mnoli  whiter  than  ttaj  previously  made.  The  mother  liquor 
from  this  precipitate  was  poured  into  absolute  alcohol  and  a 
second  precipiute  obtained.  The  two  preoipiutes,  when  united, 
dehydrated  in  the  usual  way,  treated  with  ether,  and  dried  over 
sulphuric  acid  weighed  22  grams.  Dried  at  110°  this  substanoe 
had  the  following  composition : 

BiBLBT  Pbotbid.    TrepaTatioti  If. 

Carbon 54.30 

Hydrogen  ., 6.61 

Nitrogen K.« 

Sulphur 0.8* 

Oxjgea 20.12 


About  18  grams  of  this  preparation  were  dissolved  id  alcohol 
of  O.B  specific  gravity  and  absolute  alcohol  was  added  nudl  a 
considerable  precipitate  resulted,  when  the  mixture  was  heated 
OD  a  water  bath  until  the  precipitate  dissolved.  The  solution 
was  then  cooled  and  after  standing  sometime  the  mother  liquor 
was  decanted  from  the  separated  substance.  This  precipitate  was 
marked  I.  The  solution  decanted  from  I,  was  further  treated 
with  absolute  alcohol  and  a  second  precipitate  U,  obtained  in  the 
same  way.  The  mother  liquor  from  II  was  mixed  with  a  large 
quantity  of  absolute  alcohol  and,  as  the  proteid  did  not  separate, 
a  few  drops  of  salt  solution  were  added  and  the  resulting  precipi- 
tate III  filtered  off  and  treated  with  absolute  alcohol  and  ether 
in  the  nsual  manner. 

Id  the  first  place,  precipitate  I  was  dissolved  in  a  small  quantity 
of  T5-per  cent,  alcohol  and  absolute  alcohol  was  added  until 
the  precipitate  begau  to  reappear.  The  whole  was  heated  until 
this  precipitate  again  dissolved  whereupon  the  solution  was 
cooled.  The  substance  which  separated  settled  out  leaving  the 
solution  milky.  The  mother  liquor  was  decanted  from  the 
small  amount  of  deeply  colored  proteid  which  adhered  to 
the  bottom  of  the  beaker,  and  this  deposit  was  dissolved 
in  a  little  T5-per  cent,  alcohol,  treated  with  absolute  alcoho 
and  the  opalescent  solution  so  produced  mixed  with  a  little 
ether.  This  gave  a  very  small  precipitate,  almost  black  in 
color  and  very  sticky.  The  solution  decanted  from  this  small 
deposit  was  treated  with  a  drop  of  potassium  acetate  solution 
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and  the  resultiag  preoipitate  after  waahing  with  abaolate  alcohol 
and  ether  was  dried  over  salphnrio  acid.  It  formed  a  light  pink 
powder,  preparation  18,  weighing  0.65  gram  and  when  dry  con- 
tuned,  ash  free,  16.80  per  oeot.  of  nitrogen.  Its  ash  content  was 
1.04  per  cent.  The  mother  liquor,  decanted  from'the  first  precipi- 
tation of  ISy  was  treated  with  a  drop  of  potaseium  acetate  eoluUon 
and  the  preoipitate  prodaced  allowed  to  settle.  After  standing,  the 
anbstance  settled  out  and  adhered  to  the  bottom  of  the  beaker 
in  a  solid  mass,  from  wbioh  the  clear  supernatant  solntioa  was 
decanted.  This  solution  after  treatment  with  absolute  alcohol 
yielded  a  precipitate  which,  washed  with  absolute  alcohol  and 
ether  and  dried,  formed  preparation  Id  weighing  1.79  grams  and 
having  the  following  composition : 

BiRLEi  PBOTEm.    Fr-eparation  IV. 

Carbon 63.88 

Hydrogen 6-69 

Nitrogen 17.1! 

SllPhw  i 22.2i 

Oxygen   i 

100.00 
Aah 0,40 

The  sabstance  deposited  after  the  addition  of  potassium 
acetate  to  the  solution  from  which  19  was  derived,  was  dissolved 
in  75-per  cent,  alcohol,  absolute  alcohol  added  to  the  solution  and 
the  resulting  precipitate  dissolved  by  heating.  On  cooling,a  part 
of  the  proteid  separated  and  after  this  bad  settled,  the  liquid 
was  decanted  and  mixed  with  absolute  alcohol,  and  on  treating 
the  precipitate  in  the  usual  manner  preparation  30  was  obtained, 
which  when  dried  weighed  1.18  gram  and  gave  the  following 
results  on  analysis : 

Bablbt  Protbto.     Preparoium  M. 

Carbon 54,33 

Hydrogen 6,81 

Nitrogen 16,93 

S"'pbur  i 31.93 

Oijgen  ) 

100.00 


The  substance  deposited  by  cooling  the  solution  from  which  20 
was  obtMned  was  only  partly  soluble  in  dilute  alcohol.     It  was 
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accordingly  treated  with  75-per  cent,  aloohol  and  allowed  to 
stand  DDtil  the  ineolnble  matter  bad  settled  oat.  The  clear  liqoid 
was  then  deoanted  and  completely  precipitated  with  abeolate 
alcohol.  The  separated  snbstanoe  was  washed  with  absolnte 
alcohol  and  ether  and  when  dry  weighed  0.81  gram.  This  prep- 
aration, 31,  contained  ash-free,  IH.65  per  cent,  of  nitrogen  and 
0.32  per  cent,  of  ash.  The  iosolnble  matter  just  described,  after 
washing  by  decantation  with  T5-per  cent,  alcohol,  was  treated  in 
the  usual  manner  and  yielded  preparation  32,  weighing  1.S6  gram 
and  having  the  following  composition : 

BjLblet  Fbotbid.    JVeporoAoit  St. 

Carbon _ 63.91 

Hjdrogen 8, 17 

Nitrogen 17.00 


Snlphur 


22.32 


100  00 
Ash O.TI 

Precipitate  11  was  dissolved  in  a  little  75-per  ceot.  aloohol  and 
the  solution  mixed  with  absolute  alcohol.  The  resulting  precipi- 
tate (a)  was  dissolved  by  heating  and  the  solution  cooled,  where- 
upon a  part  {b)  of  the  proteid  was  precipitated.  The  supernatant 
solution  was  poured  off,  mixed  with  absolute  alcohol  and  this  pre- 
cipitate (c)  which  contained  all  the  proteid  remaining  was  dehy- 
drated with  absolute  alcohol  and  washed  with  ether,  giving  prep- 
aration 33,  weighing  2.2  grams  and  having  when  dry  the  follow- 
ing composition  : 


Bablbi  Pboteid.    Preparation  II. 


Carbon 

Hydrogen  ., 
Nitrogen  ... 
gulpbur  ) 
Oijgen   \  " 


17,16 
21.63 


The  substance  (b)  deposited  on  cooling  the  solution  as  above 
described,  was  dissolved  in  76-per  oent.  alcohol  and  partly  pre- 
cipitated by  adding  absolute  alcohol.  After  redissolving  the  pre- 
cipitate by  the  application  of  heat,  the  solution  was  cooled  and 
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allowed  to  stand  some  time  to  deposit  the  precipitate  which 
formed.  The  liqnid  was  then  decanted  and  the  separated  snb- 
ataooe  treated  with  abeolnte  alcohol  and  ether,  yielding  prepar«- 
tioD  24f  weighing  3.11  grams  and  having  the  following  composi- 
tion  after  drying  at  110°. 

Bablei   Pbotbid.     Preparatim  SI. 

Carbon 54.27 

Hydrt^n 6.67 

Nitn^en 17.39 

^^'  I 21.61 

100.00 


To  the  solution  from  which  24  separated  absolnte  alcohol  was 
added  in  conBiderable  quantity  and  the  proteid  thus  thrown  down 
was  dehydrated  with  absolute  alcohol  and  washed  with  ether. 
When  dried  this  preparation,  36,  weighed  0.87  gram  and,  with- 
out correction  for  ash  contained  17.28  per  cent,  of  nitrogen. 

Precipitate  III  was  treated  with  absolute  alcohol  and  with 
ether,  and  dried  over  sulphuric  acid.  It  weighed  l.es  grams  and 
its  composition  after  complete  drying  was  : 

Barlbv   Proteui,     Prepnration  18. 

Carbon 53  39 

Hydrogen 7.02 

Nitrogen 17.49 

^"*^>^[ !i.:o 

100.00 


If  these  figures  are  compared  it  will  be  seen  that  no  fractional 
separation  has  been  effected,  the  yariation  in  the  results  being  no 
greater  than  in  the  preparations  previously  described.  Prepara- 
tion 18  is  low  in  nitrogen,  but  this  is  doubtless  due  to  its  coo- 
t^ning  nearly  all  the  impurities  precipitable  from  the  solution. 
Preparation  21  is  also  low  in  nitrogen  but  this  was  the  most 
colored  of  all  the  preparations  and  as  it  was  also  small  in  quan- 
tity the  accuracy  of  the  analysis  could  not  be  confirmed.  Esclnd- 
ing  these  two  preparations  the  results  ^ree  fairly  ae  shown  by 
the  following  table. 
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SUHUl^T  OF  THE  FBEOEDINO  PKICTIONAL   FKBCIPlTikTBe. 

Orlidn.l 
i>.  90.  32.  St.  «.  ».  M.   intiiuncFiT 

Carbon...     63.86      64.33      63.91       94.66      6i27        ....       113.38      64.30 

Hydrogen        6.68        6.81         S.7T         6.B6        S.67        1.02        6.67 

Nitrogen,     n.22       16.93       11.00       17.16       17.39       17.28       17.49       17.47 
Snlphar  i 
OxjgeD  1 


32.34      21.93       22.32      21.63      31.67        32.10      21.56 


100.00     100.00     100.00     100.00     100.00  100.00     100.00 

Weigbt..        1.19        1.18         1.66  3.3         3.11         0.87         1.03       18.00 

Ab  all  the  preceding  preparstlons  vere  made  by  extracting 
barley  meal  which  contained  a  large  qnantity  of  brao,  they  were 
much  contaminated  with  coloring  matter. 

In  order  to  obtain  products  free  from  color  860  grama  of  fine 
ground  "pearled  barley"  (a  commercial  preparation  of  barley 
made  by  robbing  off  the  outer  coat  of  the  grain),  were  treated 
with  salt  solution  and  after  squeezing  out  the  excess  of  liquid 
the  residue  was  digested  with  75-per  cent,  alcohol.  The 
extract  was  tbeo  filtered,  concentrated  to  small  rolurae,  cooled 
and  the  mother  liquor  decanted  from  the  separated  proteid.  This 
was  then  dissolved  in  dilute  alcohol,  the  solution  poured  into  dis- 
tilled water  and  the  proteid  thrown  down  by  adding  a  little  salt. 
The  precipitate  was  agidn  dissolved  in  a  small  amount  of  dilate 
alcohol  and  reprecipitated  by  pouring  into  absolute  alcohol, 
digested  with  absolute  alcohol  for  some  time,  then  with  ether, 
dried  over  sulphuric  acid  and  found  to  weigh  8  grams.  This 
preparation,  27,  was  pure  white  and  had  the  following  composi- 
tion when  thoroughly  dried : 

Baelst  Pbotbid,  ertparalum  ft,     . 

Carbon M.37 

Hydrogen 6.81 

Nitrogen 11.33    . 

Sulphur 0.88 

Oxygen 30.61 

100.00 


Another  preparation  was  made  by  extracting  six  kilos  of  barley 
flour  with  salt  soluiion  and  then  treating  the  residue  with  alcohol 
added  in  sufficient  qnantity  to  make  with  the  water  of  the  brine 
which  slill  adhered  to  the  meal  as  nearly  as  possible  7G-per  cent, 
alcohol.    After  standing  over  night  the  extract  was  filtered  off', 
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OODOentrated  to  about  one-third  itB  origiDal  votDme  and  cooled 
slightly.  The  proteid  that  now  separated  oat  from  the  hot 
solntion  was  removed  from  the  liqnid,  rinaed  with  irater, 
dissolTed  in  a  very  little  dilnte  alcohol  to  a  thick  syrup,  and 
repreoipitated  by  pouring  into  absolute  alcohol.  The  substance 
was  then  out  up  into  small  pieces  and  digested  with  absolute 
alcohol  and  also  with  ether.  When  dried  over  sulphuric  acid 
78  grams  of  a  pure  white  preparation  were  obtained.  Twenty- 
five  grama  of  thia  were  then  diseolved  in  75-per  cent,  alcohol  and 
the  clear  solution  poured  into  a  large  volume  of  distilled  water. 
A  part  of  the  substance  separated,  leaving  the  liquid  milky.  The 
milky  solution  was  decanted  from  the  separated  substance  and 
the  latter  was  washed  with  water  in  which  some  of  it  dissolved. 
The  turbid  liquid  and  washings  were  united  and  precipitated 
with  a  little  salt  solution.  After  standing  over  night  the  proteid 
separated  as  a  transparent  viscid  liquid  on  the  bottom  of  the  ves- 
sel in  the  same  way  as  gltadin  does  under  similar  oonditloos. 
After  decanting  the  supernatant  liquid  the  deposit  was  dissolved 
in  dilute  alcohol  and  precipitated  by  pouring  its  solution  into 
absolute  alcohol.  The  separated  proteid  was  then  digested  with 
absolute  alcohol  and  with  ether  and  dried  over  snlphurio  acid. 
A  pure  white  preparation,  38)  resulted,  which  when  dried  at  1 10° 
had  the  following  composition : 

Baslbx  Prdtejd,  jyeparalion  IS. 

Carbon 64,02 

HjdrogCQ 6,79 

Nitroften 17,38 

Sulphur 0.84 

Oxygen 20.S7 

100.00 


The  mass  which  separated  on  pouring  the  alcoholic  solution 
into  water,  as  above  described,  was  dissolved  in  7S-per  cent,  alco- 
hol and,  as  it  contained  a  little  insoluble  proteid  which  rendered 
filtration  impossible,  the  solution  was  allowed  to  stand  over  night. 
The  clear  supernatant  solution  was  then  poured  off  and  concen- 
trated to  about  one-third  of  its  volume  and  cooled.  The  proteid 
which  separated  was  again  dissolved  in  dilute  alcohol  and  precipi- 
tated by  pouring  into  absolute  alcohol.  After  thorough  dehy- 
dration with  absolute  alcohol  and  digestion  with  ether  the  sab- 
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Stance  was  dried  over  aulpbaric  acid  and  yielded  preparation  29, 
which  was  white  in  color  and  weighed  6.46  grama.  This  snb- 
stance  when  dried  had  the  following  composition : 

Bablbt  PftOTBiD,  lYepnTathrt  IV. 

Oitbon S1.4B  S1.54  54.51 

HTdrogen 6.10  6.T9  6.16 

Nitrogen 11.32  11.18  11.20 

^"'P'""'  i 21.60  21.48  21.54 

Ox7geD  i 

100.00  100.00  100.00 


Another  preparation  was  made  without  heating,  by  pouring  a 
part  of  the  original  extract  from  which  preparations  38  ^nd  29 
were  derived  into  a  large  amount  of  distilled  water  and  allowing 
the  separated  snbatance  to  deposit.  After  some  time  this  settled 
and  tbe  supernatant  liquid  was  ^onred  off,  the  precipitate 
washed  with  water,  dissolved  in  cold  dilate  alcohol  and  tbe  solu- 
tion poured  into  abHolute  alcohol.  Tbe  precipitate  produced  waa 
digested  with  absolute  alcohol  and  then  with  ether  and  dried  over 
sulphnric  acid  yielding  a  pure  white  preparation  having  when  dry 
tbe  following  composition : 

Bablet  PBOTBm,  jy^aralioa  M. 

Carbon., 64.23 

Hydrogen  . 6.83 

Sitrc^en 11.21 

Sulphur 0.16 

Oiygen    20.92 

100.00 


Id  order  to  obtain  a  lai^er  quantity  of  a  colorless  preparation, 
five  kilos  of  barley  flour  were  treated  with  10.5  liters  of  75-per 
cent,  alcohol  and  after  standing  some  time  the  extract  was  filtered 
off  and  6  liters  of  clear  solution  obtained.  This  was  then  concen- 
trated to  one-third  its  volume  and  rapidly  coOled.  The  proteid 
separated  as  a  bulky  plastic  mass,  which,  after  decanting  the 
motberliqnor,  was  macerated  with  about  600  c.  c  of  distilled  water, 
tbe  washings  were  ponred  oS  and  the  mass  of  proteid  dissolved 
in  600  c  c.  of  75-per  cent,  alcohol,  yielding  a  solution  of  a  pale  yel- 
lowish brown  tint.    This  solution  was  poured  in  a  thin  stream 
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ioto  a  qnantity  of  digtilled  water  and  the  separated  proteid,  after 
removal  from  the  liquid,  was  again  dieeolved  in  Ts-p.er  cent,  alco- 
hol and  the  perfectly  clear  solation  poored  in  a  smsdl  stream  into 
a  large  qnantity  of  absolute  alcohol.  As  the  soluble  salts  bad 
been  almost  completely  removed  the  proteid  did  not  separate 
even  after  admixture  of  BOO  C  c.  of  absolute  ether.  Three  or 
four  c.  Q.  of  salt  solution  were  therefore  added  to  the  milky  liquid 
and  an  immediate  precipitate  resulted  which  rapidly  settled  leav- 
ing the  solution  clear  and  free  from  proteid.  This  mixture  of 
absolute  alcohol  and  ether  retained  all  the  fat  present  in  the  pro- 
teid before  precipitation  and  also  some  coloring  matter,  the  liquid 
being  yellow.  The  solution  was  decanted  and  the  voluminous 
precipitate  treated  with  successive  portions  of  absolute  alcohol 
and  obtained  as  a  snow  white  granular  substance,  weighing  when 
dried  over  sulphuric  acid  93  grams.  This  preparation,  31^  had 
the  following  composition  when  dried  at  110° : 

Barley  Pbotkid.    Prtfaratian  II. 

Carbon 6*.18 

HydroRen 6.98 

Kitrogen n.2U 

Sulphur 0.84 

Oiygen  


In  order  to  make  certain  that  this  proteid,  which  so  closely 
resembled  gliadin  in  every  respect  but  composition,  was  not  that 
substance  contaminated  with  fat,  a  portion  of  this  preparation 
was  ground  to  a  very  fine  powder  and  washed  for  a  long  time 
with  hot  ether  in  an  extraction  apparatus.  Only  a  trace  of  sub- 
stance was  removed  by  this  treatment  and  the  proteid  after 
drying  had  the  same  composition  as  before  as  the  following 
figures  show : 

BahLBT   Peotbid.     Preparation  II. 

Carbop B120 

Hydrogen 6.68 

Nitrogen 17.07 

Sulphur 0.91 

Oiygen 31.24 

100.00 
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Another  porttOD  of  31  was  diesolved  in  two-tenths  per  cent, 
potash  water  yieldiag  a  clear  solution  which  was  precipitated  by 
neatralizstioD  with  two-teoths  per  cent,  hydrochloric  acid.  The 
precipitate  was  washed  with  water,  dehydrated  with  absolute 
aloohol,  washed  with  ether  and  analyzed  with  the  following 
resatts : 

BiRLBY  PROTBtD.    Pr^paratton  tt> 

Carbon 51.21 

Hjdrogea 8.87 

Nitn^n 17.12 

Sulphur 0.78 

Oxygen , 21.0* 

100.00 


Preparation  31  was  then  subjected  to  fractional  precipitation  in 
order  to  make  sore  that  it  wag  not  a  mixture  of  two  or  more  pro- 
teids.  Twenty-five  grams  were  dissolved  in  300  c.  c,  of  aloohol 
of  0.865  specific  gravity  by  heating  on  a  water  bath  and  the  solu- 
tion was  quickly  cooled.  After  adding  a  few  drops  of  lO-per 
cent,  salt  solution  the  moat  of  the  proteid  separated  in  a  coherent 
mass  leaving  the  liquid  clear.  After  decantation  the  residue  was 
treated  in  the  same  way  again,  the  decanted  solutions  being 
united.  The  residue  was  again  dissolved  and  absolute  alcohol 
added  to  the  hot  solation  until  a  considerable  precipitate  resulted, 
when  it  was  heated  until  clear  and  then  cooled.  A  few  drops  of 
salt  solation  were  then  added  and  the  proteid  precipitated  leav- 
ing the  solution  slightly  milky.  This  liquid  was  joined  to  the 
two  solutions  from  which  the  proteid  had  been  previously  sepa- 
rated and  a  little  more  salt  solution  added  to  the  mixture 
thereby  precipitating  the  remainder  of  the  dissolved  proteid. 
After  decanting  the  liquid  from  the  separated  substance  the  latter 
was  treated  with  absolute  aloohol  and  gave  preparation  3i,  rep- 
resendng  the  fraction  soluble  in  the  strongest  alcohol  and  having 
when  dry  the  following  composition  : 

Barley  Proteid.    Fr«paration  U. 

CarboD M.33 

HTdrogen 6.78 

Nitrogen IT. 03 

Sulphur 0.9i 

Oivsen ,,     i0.9i 

100.00 
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The  proteid  which  bad  been  preoipitnted  daring  the  prepara- 
tion of  this  Bubstance  aa  just  described  was  dissolved  io  aloohol  of 
0.866  specific  gravity  and  the  solntioii  cooled  rapidly  by  immers- 
ing in  cold  water.  When  a  part  of  the  substance  had  separated 
the  aolntion  was  decanted  and  the  separated  substance  treated 
with  absolute  alcohol.  Preparation  35  was  thus  obtMned  which 
gave  the  following  figures  on  analyais : 

Bablbt   Pboteid.    lYeparalioa  IS. 

Carbon 64.« 

HjdrofceD T.Ol 

Nitrogen H.16 

Sulphur O.M 

OzjgSD 30.6S 

100.00 


The  above  preparation  represented  the  portion  least  soluble  in 
strong  alcohol  The  solution  decanted  from  this  preparation  was 
precipitated  with  absolute  alcohol  and  a  few  drops  of  salt  aoln- 
tion and  the  resulting  precipitate  after  the  usual  treatment  yielded 
preparation  S6  having  the  following  composition  : 

BiRLBT  Pbotsto,     J^eparation  St. 

Carbon B4.37 

Hfdrogen .,.,,.      6,81 

Kitrog«D n.30 

Sulphur 0.84 

Oire*" 2**-68 

100.00 


The   following    table  includes  all  analyses  of  the  preparations 
which  were  free  from  coloring  matter.     (See  also  the  next  page.) 

HORDBCN.    Bablbt  Pbotbid  Soluble  in  DuiIttb  Aloohol. 


Carbon S4.3I  64.03  64.61  64.23  64.21 

Hjdrogea 6.81  6.79  6.76  6.83  6.8! 

Nitrogen 17.33  n.38  17.30  17.37  n.2( 

Sulphur 0,88  0.84  I  „,  .J  0.76  0.8! 

Oiygen 20.61  20.97  1  20.92  ao.8< 

100.00  100.00  100.00  100.00  100,01 
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IS.  II.  U.  S*.  ATerage. 

Carbon G4.2I  G4.32  M.41  54.31  Bi.2S 

H^dn^D 6.87  6.78  7.01  6,81  6.80 

Nitrogen IT.ia  17.02  17.15  17.30  17.21 

Sulphur 0.76  0.91  0.74  0.84  0.83 

OxygeD 21.04  20.94  20.C3  20.68  20.87 

100.00        100.00        100.00        100.00        100.00 

Tbia  body  difiers  eseentially  from  all  the  well  defioed  plant-pro- 
teids  now  known.  Ah  it  appears  to  be  oharacterifitic  of  barley, 
I  propose  to  adopt  for  it  the  latterly  dUnaed  name  hordein,  which 
was  first  applied  about  1820  by  Proust*  and  ten  years  later  by 
Hermbst&dt  f  to  certain  products  of  their  attempts  to  isolate  the 
proximate  principles  of  this  cereal. 

Hordein  appears  to  have  been  obtained  nearly  pure  from  barley 
flour  by  Kreusler,  as  shown  by  the  following  comparison  of  his 
analysis  with  the  average  above  given. 

Barley  Psoteu)  solitble  in  Dilcte  Alcohol, 


Carbon 63.97  54.29 

Hr<lrog«Q 7.03  6.80 

Kitrogeo  16.98  17.21 

Sulphur 0.68  0.83 

Oiygen 21.34  20.87 

100.00  lOO.llO 

Ritthausen  regarded  this  proteid  aa  identical  with  the  mncedin 
believed  by  bim  to  occur  in  wheat  and  rye,  but  which,  as  my 
iDvestigations  prove,  does  not  exist  in  those  grains. 

Toward  water  my  different  preparations  of  hordein  behave 
somewhat  differently.  Preparations  dried  over  sDlpbario  acid 
and  still  retaining  a  little  alcohol  dissolve  in  cold  water  to  a 
greater  or  leea  extent  according  to  the  amount  of  alcohol  present 
When  dried  completely  at  1 10°,  so  that  all  the  alcohol  is  removed, 
very  little  hordein  dissolves  in  cold  water  and  slightly  more  on 
rusing  the  temperature.  Solutions  thus  made  with  hot  water  do 
not  precipitate  on  cooling  or  coagulate  on  boiling  although  they 
give  no  inconsiderable  precipitates  on  adding  salt.  A  large  num- 
ber of  preparations  of  thia  proteid  and  of  wheat  gliadln  were  thus 
tested   and   compared    under  similar   conditions.     The    gliadin 

•Ann.  aiim.  phye.,  T,  337. 

f  Jour,  of  Techo.  Chem.,  XTl,  46. 
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showed  vaiiationB  to  solubility  in  the  same  way  as  the  barley 
proteids,  bnt  thronghoat  was  mnoh  more  soluble  than  the  latter, 
yielding  solutions  with  warm  water  whioh  were  precipitated  by 
cooling.  As  drying  at  110°  tends  to  render  more  or  less  of  these 
proteids  insoluble  in  75-per  cent,  alcohol  it  is  not  possible  to  say 
definitely  whether  the  difference  was  due  to  origiual  difierenoe  in 
properties  of  the  two  proteids  tested  or  to  the  drying.  It  is  the 
opinion  of  the  writer  that  the  hordein  of  barley  is  decidedly  less 
Bolnble  in  water  than  the  gliadin  of  wheat. 

Toward  alcohol  the  hordein  behaves,  so  far  as  could  be 
detected,  exactly  like  gliadin.  In  very  dilute  aoids  and  alkalies 
it  is  readily  soluble  and  is  precipitated  by  nentralization.  Dis- 
solved in  coDcentrated  hydrochloric  acid  a  beautiful  crimson  color 
is  produced  similar  to  that  given  by  gliadin  under  like  conditions. 
With  a  warm  mixture  of  equal  volumes  of  water  and  concentrated 
sulphuric  acid  a  red  color  is  given  by  hordein,  not  a  purple  red 
as  by  gliadin. 

The  most  marked  difference  between  hordein  and  gliadin  is 
in  composition, stncebordein  contains  ooeandahalf  per  cent,  more 
carbon,  one-half  per  cent,  less  nitrogen,  and  three-tenths  per  cent, 
less  sulphur  than  gliadin. 

In  the  extraction  last  described,  5000  grama  of  barley  flour 
were  treated  with  10.5  liters  of  alcohol,  and  the  extract  obtained 
measured  6  liters,  which  was  equivalent  to  57.1  per  cent,  of  the 
whole  solution  employed.  If  we  assume,  as  is  very  nearly  true, 
that  this  was  equal  to  a  complete  extraction  of  57.1  per  cent,  of 
the  flour,  the  proteid  obtained  was  equivalent  to  all  the  alcohol 
soluble  proteid  contained  in  2855  grams  of  flour.  In  addition  to 
the  93  grams  of  proteid  above  described,  there  was  obtained  a  fiir- 
ther  quantity  weighiug  when  thoroughly  dried  over  sulphuric 
acid  IT. 5  grams,  thus  making  in  all  110.5  grama.  This  quantity 
is  3.87  per  cent,  of  the  2855  grams  extracted.  In  order  to  con- 
firm these  figures  500  grams  of  barley  flour  were  extracted  with 
2  liters  of  hot  75-per  cent,  alcohol,  squeezed  out  in  a  press  and 
the  residual  meal  treated  again  In  the  same  way  with  another 
liter  of  alcohol  and  the  united  extracts  filtered  clear  and  concen- 
trated by  evaporation.  All  the  proteid  conuined  in  the  solution 
separated  on  cooling  and  was  washed  with  ether,  then  dehydrated 
with  absolute  alcohol,  again  digested  with  ether  and  dried  com- 
pletely over  sulphuric  acid.  20.2  grams  of  proteid  were  thus 
obtained  equal  to  4.04  per  cent,  of  the  flour.  We  may  therefore 
assume  that  this  barley  flour  contained  about  4  per  cent,  of  the 
aloohol-soluble  proteid,  hordein. 
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Pboteid  insoluble  in  Watbe,  Saline  Solittioiis  and 
Alcohol. 

The  proteids  thus  far  descrihed  form  only  a  part  of  the  total 
proteids  of  the  seed.  One  hundred  grams  of  barley  float  were 
extracted,  first,  with  a  large  excess  of  5-per  cent,  salt  solntion  and 
then,  repeatedly,  with  hot  75-per  cent,  alcohol.  The  residne, 
washed  with  absolute  alcohol  and  thoroughly  air  dried,  weighed 
71  grams  and  contained  1.07  per  cent,  of  nitrogen.  The  air  dry 
flour  before  extraction  contained  1.83  per  cent,  of  nitrogen.  The 
100  grams  of  flour  therefore  contained  1.83  grams  of  nitrogen  and 
the  residue  after  extraction  contained  0.76  grams.  The  nitrogen 
removed  by  the  solvi-nts  therefore  amounted  to  58.3  per  cent,  of 
the  whole. 

If  we  assume  that  the  nitrogen  all  belonged  to  proteid  matter 
containing  17  per  cent,  of  nitrogen,  the  flour  included  10.76  per 
cent,  of  proteids,  of  which  58.3  per  cent,  was  soluble  in  the 
reagents  used  in  extracting  the  proteids  already  described.  We 
have  therefore  10.76—6.28=4.48  per  cent,  of  proteid  unextracted. 
It  was  only  possible  to  obtain  this  proteid  by  treating  the  residne 
with  potash  water.  All  attempts,  however,  to  thus  prepare  it  in 
quantity  sufficient  to  yield  preparations  of  even  approximate 
parity  resulted  in  complete  failnre. 

The  previous  extraction  of  the  flour  to  remove  the  proteids 
already  described  .'seemed  to  render  to  a  great  extent  the  remain- 
ing proteid  insoluble  in  potash  water  and  only  insignificant  pre- 
cipitates resulted  on  neutralizing  the  extracts.  The  barley  flour 
also  contained  a  large  quantity  of  gum  which  rendered  the  filtra- 
tion of  the  alkaline  extract  very  difficult,  as  this  gam  dissolved 
freely  in  potash  water.  As  the  proteids  prepared  from  the  barley 
flour  are  all  so  similar  to  those  obtained  from  wheat  flour  it  is 
most  probable  that  this  seed  also  contains  a  considerable  quan- 
tity of  proteid  soluble  only  in  dilute  alkaline  solutions,  but,  as  in 
the  case  of  rye,  the  writer  was  unable  to  «btaia  results  of  any 
value  whatever  in  regard  to  it. 


Conclusion. 

The  barley  kernel  contains: 

L  LeaooBiD  coagulating  at  52°,  which  is  the  same  as  the 
albumin  found  in  the  wheat  and  rye  keruela.  Its  oomposition,  as 
shown  by  the  average  of  six  analyses,  is : 
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Carbon 62.81 

HydroReo 6.78 

■  Nitrogeu 16.82 

Sulphur 1.47 

Oijgen 33.32 

100.00 

This  sabstanoe  forms  about  0.3  per  cent,  of  the  seed. 

IL  A  small  quantity  of  proteose,  the  reactions  and  oomposi- 
tiOD  of  which  could  not  be  definitely  ascertained, 

III.  Edestin,  a  globnlia  which  ia  the  same  as  that  foand  in  the 
wheat  and  rye  kernels  and  in  a  large  namber  of  other  seeds.  Its 
composition  is  approximately  shown  by  the  fignres  given  below. 
Owing  to  the  email  amount  of  this  body  and  the  difficulty  in  pre- 
paring it,  no  perfectly  pnre  preparations  were  obtained. 

Csrbon 60.88 

Hfdn^en 6.66 

Nitrogen 18.10 

Sulphur  1 

Oijgen   (  


.    31.37 
100.00 


This  ia  the  proteid  commonly  known  as  vegetable  vitellin.  It 
is  precipitated  from  saline  Bolntiona  by  dilution  and  by  dialysis, 
is  not  coagulated  by  heating  below  00°,  and  above  that  tempera- 
tare  only  partially.  It  is  not  precipitated  by  saturating  its  solu- 
tions with  sodium  chloride,  but  is  thrown  down  from  aaliae  solu- 
tions by  adding  acid. 

IV.  Hordein,  a  proteid  insoluble  in  saline  solutions,  very 
slightly  soluble  in  pure  water  and  estremeiy  soluble  in  alcohol  of 
about  7G-percent.  This  is  the  barley-proteid  described  by  Ritt- 
haasen  as.mucedin.  It  has  almost  exactly  the  same  physical  and 
chemical  properties  as  gliadtn  obtained  from  wheat  and  rye  kernels 
but  a  difierent  composition. 

Carbon M.29 

Hydrogen 6.80 

Nitrogen 17.21 

Sulphor ,  u.BS 

Oxygon 20.87 

100.00 
About  4.0  per  cent,  of  the  seed  consists  of  this  substance. 
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V.  After  estractiDg  the  barley  flonr  vith  etlt  solutioD  and 
witb  alcohol  the  residue  BttU  oont^ued  42  per  cent,  of  the  total 
nitrogen,  corresponding  to  proteid  matter  equal  to  aboat  4.S  per 
cent,  of  the  flour.  It  was  not  possible  to  extract  naore  than  a 
very  small  amount  of  this  residual  proteid  with  dilute  potash 
water,  as  the  treatment  for  removal  of  the  other  proteida  ren- 
dered it  insoluble,  if  it  were  not  so  already. 

VI.  The  barley  floor  contained  1.83  per  cent,  of  nitrogen  and, 
if  it  is  assumed  that  this  all  belonged  to  proteid  matter  with 
17  per  cent,  of  nitrogen,  the  flour  would  contain  10.75  per  cent, 
of  proteida.  The  barley  accordingly  contained  about  *.5  per 
cent,  of  insoluble  proteid,  4.0  per  cent,  of  bordein  soluble  in  dilute 

'  alcohol,  0.80  per  cent,  albumin  and  1.05  per  cent,  of  globulin 
and  proteose. 
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THE  CHEMICAL  NATURE  OF  DIASTASE. 
By  Thomas  B,  Osbobmb. 

Few  BubBtancea  are  of  more  importanoe  or  of  more  interest 
than  the  enzymes  or  QDorgaDized  ferments,  yet  oar  knowledge 
relating  to  these  bodies  is  almost  wholly  confined  to  the  prodacts 
of  their  activity  and  the  oonditiona  tinder  which  this  is  mani- 
fested. Althoagh  the  existence  of  these  ferments  was  recognized 
early  in  the  present  ceotnry,  onr  information  in  respect  to  their 
tme  nature  is  exceedingly  limited  and  un  satis  factory.  It  was 
for  a  long  time  supposed  that  the  active  substance  causing  a  fer- 
mentative change  is  a  soluble  proteid,  and  the  power  of  induc- 
ing snch  change  seems  by  many  to  have  been  ascribed  to  aolable 
proteid  matter  in  general.  Later,  this  power  was  thoaght  to  be 
restricted  to  special  forms  of  proteid,  but  no  sufficient  evidence 
W88  brought  forward.  Of  late  years  investigators  have  undei^ 
taken  to  isolate  ferments  and  prepare  them  in  a  state  of  parity. 
The  results  of  these  attempts  have  led  to  very  conflicting  oon- 
clasions  respecting  the  character  of  these  bodies.  Some  of  the 
so-called  pure  preparations  of  ferments  have  had  the  properties  of 
the  proteids,  and  have  more  or  less  agreed  with  them  in  compo- 
sition, while  others  have  diflered  widely  from  the  proteids  in  both 
respects. 

It  still  seems  to  be  the  opinion  of  many  that  the  ensymes  are 
in  fact  true  proteids  and  that  the  ferments  thns  far  supposed  to 
be  obtained  in  a  state  of  parity  were  simply  somewhat  contam- 
inated with  other  substances.  This  opinion  is  based  on  the  fact 
that  all  those  changes  which  are  ascribed  to  the  action  of  enzymes 
occur  only  in  solutions  which  contain  proteid  matter,  and  that 
the  activity  of  the  ferment  is  greatly  influenced  by  conditions 
known  to  have  a  prononnced  action  on  proteida,  such  as  heat,  the 
presence  of  acids  and  alkalies,  salts  of  the  heavy  metals,  etc. 

The  first  discovered  and  one  of  the  most  carefully  studied  of 
tbese  ferments  is  diastase.  The  practical  application  of  the 
action  of  diastase  in  the  manufactore  of  alcohol  and  of  malt 
liquors  has  given  rise  to  careful  and  extended  studies  of  the  con- 
ditions affecting  the  activity  of  this  ferment,  and  the  resnlt  of 
these  studies  has  led  some  to  the  opinion  that  the  active  substance 
is  the  albumin  present  in  the  malt  extracts.    The  conversion  of 
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Btarch  into  mtUose  and  dextrin  by  diastase  increaaen  in  rate 
and  extent  as  the  temperature  of  the  solation  is  raised,  until  the 
heat  reaches  the  point  at  vhich  the  albumin  begins  to  ooagnlate. 
The  ferment  then  begins  to  lose  power,  and,  Then  the  heat  is 
Bnfficient  to  completely  coagulate  the  albamin,  its  amylolytio 
.action  ceases  entirely.  In  1883,  U.  Tjintner,  Jr.,  shoired  that  the 
diastatio  power  of  fifteen  different  samples  of  malt  was  very 
nearly  proportional  to  the  amount  of  ooagalable  albamin  whiofa 
they  contained.  In  1886,  however,  C.  J.  Lintner  prepared  dias- 
tase in,  as  be  supposed,  a  state  of  purity,  and  oame  to  the  oonoln- 
rion  that  the  results  of  his  analysis  of  diastase  indicate  that,  in  the 
ferments,  we  have  a  special  olasa  of  proteid  substances.  The  oom- 
poeitionof  Li ntner's  purest  diastase  differed  much  from  that  of  the 
proteids,  einee  it  contained  only  two-thirds  as  much  nitrogen  and 
also  less  carbon.  His  diastase  furthermore,  failed  to  give  the 
reaction  with  cnprlo  sulphate  and  potassic  hydrate  which  is  char- 
aoteriatio  of  proteid  matter.  These  resnlts  of  LlDtner's  threw 
much  donbt  on  the  hypothesis  that  the  vegetable  albumin  is 
identical  with  diastase. 

In  my  investigations  of  the  proteids  of  wheat,  rye  and  barley, 
I  found  in  all  these  grains  the  same  albumin  and  was  impressed 
with-  the  close  relation  between  the  temperature  at  which  this 
albnmin  coagulates  and  the  temperature  at  which  diastase  begins 
to  lose  its  activity.  The  aqueous  extracts  of  these  seeds,  as  is 
well  known,  possess  considerable  diastatic  power,  and  it  seemed 
to  be  more  than  probable  that  this  was  due  to  the  albumin.  I 
accordingly  undertook  an  investigation  of  this  subject,  and  I  now 
offer  the  resnlts  thus  far  obtained,  which  are  preliminary  to  a 
more  extended  study. 

The  usual  method  of  preparing  vegetable  eniymes  is  to  treat  the 
aqueous  or  glycerin  extract  containing  them  with  alcohol  as  long 
as  a  precipitate,  having  fermentative  power  appears,  to  purify 
this  by  repeated  precipitation  from  its  solution  in  water,  by 
means  of  alcohol,  and  finally  to  subject  the  aqneoos  solation  to 
dialysis  to  remove  salts.  This  method  is  wholly  nnsnited  to  yield 
pure  preparations,  becanse  the  precipitate  produced  by  alcohol 
contains  not  only  a  large  amount  of  carbohydrates  and  salts,  but 
also  nearly  all  of  the  various  forms  of  proteid  matter  present  in 
the  extract.  Lintner  employed  this  method,  and  there  can  be  no 
doubt  that  be  obtained  a  mixture  of  proteids  with  other  sabstan- 
ces  which  defied  all  attempts  at  farther  separation. 
18 
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The  most  rational  method  (hitherto  very  little  used)  is  first  to 
separate  the  proteida  from  the  oarbobydrates  and  other  soluble 
Bubstances  by  saturating  the  extract  with  ammonium  sulphate, 
thereby  precipitating  the  ferment  and  proteids  together,  next  to 
remove  the  proteid  existing  as  globulin,  by  dialysis,  and  then,  it 
possible,  to  separate  the  albamin  and  proteoses  by  fractional  pre- 
oipitation  with  alcohol.  In  following  this  method,  a  measured 
quantity  of  malt  extract  was  saturated  with  ammoniam  buI- 
phate,  the  precipitated  proteid  matter  was  filtered  ont,  dissolved 
in  water,  and  the  clear  filtered  solution  made  up  to  the  volume 
of  the  original  extract.  This  solution  was  found  to  have  tbe 
same  diastatic  power  as  before  precipitation,  thus  showing  that 
ammonium  sulphate  had  not  injured  the  diastase.  Through- 
out my  work  diastatic  power  has  been  mcaflui-cd  by  Ifintuer's 
method,  which  gives  a  very  ready  means  of  accurately  compar- 
ing different  preparations.  This  method  consists  in  adding  to  each 
of  a  series  of  carefully  measured  volumes  of  the  solution  containing 
definite  amounts  of  the  diastatic  preparation,  ten  c.  c  of  a  two  per 
cent,  solution  of  soluble  potato  starch,  and  allowing  the  ferment 
to  act  upon  the  starch  for  one  hour  at  the  ordinary  temperature  of 
the  room.  At  the  end  of  this  time  five  o.  o.  of  Fehling's  solution 
are  added  to  each  portion  and  the  mixtures  are  heated  for  ten 
minutes  in  a  boiling  water  bath.  After  the  precipitated  cuprous 
oxide  has  settled,  where  toolittlesugarhasbeen  formed  toprecipi- 
tate  all  the  copper,  tbe  liquids  will  be  blue ;  if  sugar  is  in  excess 
they  will  be  yellow.  The  one  colorless  liquid  thai  should  result 
gives  the  measure  of  diastatic  power.  Lintner  represented  the 
value  of  his  most  active  preparation  by  100,  and  that  of  the  other 
preparations  by  figures  stating  the  amount  of  each  necessary  to  give 
a  complete  reaction  with  Fehling's  solution  under  the  above  con- 
ditions, in  comparison  with  his  most  active  preparation,  of  which, 
under  the  conditions  of  the  test  just  described,  twelve  one-han- 
dredths  of  a  milligram  completely  reduced  the  five  o.  c.  of 
Fehling's  solution. 

For  the  sake  of  comparison  I  have  measured  the  activity  of  my 
preparations  by  the  same  standard,  so  that  a  preparation  whose 
activity  is  given  as  200  means  that  six  one-bundredlhs  of  a  milli- 
gram sufficed  to  give  a  complete  reduction. 

As  Lintner  recommended  extracting  tbe  malt  with  water  con- 
taining twenty  per  cent,  of  alcohol  instead  of  pure  water,  since 
thereby  less  foreign  matter  was  removed  with  the  proteid,  this 
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procedare  was  first  tried.  Fifteen  hundred  grams  of  ground  air- 
dried  mslt,  prepared  in  the  laboratory,  were  treated  with  three 
liters  of  twenty  per  oent.  aloobol,  the  extract  squeezed  out  in  a 
press  and  the  residne  again  treated  with  another  liter  of  the  same 
dilute  alcohol.  Three  liters  of  extract  were  obtained  which  after 
bdng  filtered  clear  were  saturated  with  ammoniain  sulphate. 
Owing  to  the  preseDce  of  the  alcohol  mach  less  ammoniam  sal- 
pbate  was  disBoIved  than  by  a  water  extract,  and  the  proteids 
were  oonseqnently  incompletely  precipitated.  The  precipitate 
obtained  was  treated  with  water  and  a  considerable  quantity 
of  iDBoluble  matter,  oonBiating  mostly  of  globulin  rendered 
insoluble  by  contact  with  the  reagents,  was  filtered  out.  The 
Bolntion  was  saturated  with  ammonium  sulphate,  and  the  precipi- 
tate dissolved  iu  water.  This  clear  solation  was  then  dialyzed  in 
water  for  Home  days,  and  after  filtering  from  a  slight  deposit  was 
dialyied  in  alcohol  of  0.84S  sp.  gr.  for  48  hours. 

Ae  the  water  passed  ont  of  the  dialyzer  faster  than  the  alco- 
hol entered,  the  solution  became  concentrated  and  a  considerable 
precipitate  formed.  This  was  filtered  out  and  washed,  first  with 
dilute  alcohol  and  afterwards  with  absolute  alcohol,  and  dried 
over  sulphuric  acid.  This  preparation,  1^  when  thus  diied, 
dissolved  in  water  with  the  exception  of  a  not  inconsiderable 
residue.  When  filtered  clear,  the  solution,  on  heating,  gave  an 
abandant  coagulum,  and  after  boiling  and  filtering  out  the  ooagu- 
Inm,  the  filtrate  gave  a  strong  pinlc  color  with  cnprio  sulphate  and 
potassic  hydrate,  showing  the  presence  of  proteose.  The  dia- 
static  power  of  this  preparation,  in  comparison  with  Lintner's  best 
was  86,  but,  as  it  was  afterward  found  to  contaiu  a  comparatively 
small  amount  of  ash,  the  teat  was  repeated  with  the  addition  of  a 
few  milligrams  of  sodium  chloride  and  then  fonnd  to  equal  160. 

The  composition  of  preparation  1  was  as  follows : 
Preparation  1, 

AMi-lTM. 

Carbon 62.65 

Hjdn^Q 6.*8 

Nitrogea 16.11 

^'P''"  i 34.66 

Oxjgen  J 

100.00 


These  figures  indicate  that  this  preparation  consisted  almost 
wholly  of  proteid  matter,  and  the  reactions  proved  the  presence 
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of  at  least  three  forms,  namely,  coagnlated  proteid,  ftlbamiD  and 
proteose.  This  mixtore  was  one  and  a  half  times  more  active 
than  Lintoer's  most  energetic  preparation,  and  contained  abont 
nz  per  cent,  more  nitrogen  and  one-half  as  mnch  ash.  The  com- 
position of  the  preparation  is  very  similar  to  that  of  the  co^a- 
lated  albamin-like  body  obtaioed  Trom  wheat,  rye  and  barley,  and 
for  which.  I  have  adopted  the  name  leucosin.  As  tbis  albamin 
has  been  found  to  have  the  same  composition,  whether  oo^a- 
lated  by  heat  or  by  alcohol,  and  as  most,  if  not  all  of  the  pro- 
teids  have  identical  composition  (so  far  as  analysis  can  show),  in 
the  solnble  and  the  coagulated  states,  it  seems  probable  tbat  prep- 
aration 1  consisted  mostly  of  coagnlated  and  soluble  leaoostn 
together  with  a  little  proteose. 

The  filtrate  from  this  preparation  on  addition  of  absolute 
alcohol,  yielded  a  small  precipitate  3  which  dissolved  wholly  in 
water  and  gave  only  a  very  slight  ooagnlnm  on  heating,  but  a  stroDg 
pink  binret  reaction,  showing  it  to  be  mostly  proteose.  Its  dia- 
Btatic  power  was  only  19. 

As  above  stated,  owing  to  the  presence  of  alcohol,  satara- 
tioD  of  the  original  extract  of  malt  with  ammonium  sulphate, 
precipitated  only  a  part  of  the  proteids.  Accordingly  the  filtrate 
from  this  first  precipitation  was  dialyzed  for  24  hours,  so  as  to 
remove  most  of  the  alcohol,  and  was  again  satnrated  with  ammo- 
nium sulphate.  The  resulting  precipitate  was  dissolved  in  water, 
filtered  from  a  slight  residue,  and  the  clear  solution  dialyzed  until 
nearly  all  the  ammonium  sulphate  was  removed.  The  dialyzer  was 
then  transferred  to  alcohol  and  left  for  48  hours.  The  resulting  pre- 
cipitate was  then  filtered  out  and  treated  in  the  manner  before 
described.  After  drying,  this  substance,  preparation  3^  like  prepa- 
ration 1,  consisted  of  insoluble  proteid,  soluble  lencosin  and 
proteose.  Its  diastatic  power  was  133,  and  it  had  the  following 
composition  : 

Prefaiution  I, 

Aab'freo, 

I.                     II.  AveracL 

Carbon B3.3*             83.3* 

HydroKen 6.13             6.73 

Nitrogen 16.90              16.93  15.91 

Sulphur  I 

Ozgen    J  


26.03 


100.00 
0.83 
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The  filtrate  from  tbia  preparation  was  next  treated  with  a 
large  quantity  of  absolate  alcohol,  and  the  contaiued  proteid 
completely  thrown  down.  This  Hobstance,  preparation  4^  dis- 
solved entirely  in  water ;  ita  sohillon  yielded  but  a  trace  of  coagn- 
lam  on  healing,  and  when  boiled  and  filtered  gave  a  strong  pro- 
teose reaction.  It  contained,  ash-free,  only  12.02  per  cent  of 
nitrogeo,  and  bad  a  diastatic  activity  of  II. 

These  reenlte  prove :  that  extraction  of  the  malt  with  twenty 
per  cent,  alcohol  is  not  Baited  for  a  subsequent  precipitation  of  the 
proteids  with  ammonium  sulphate :  that  otherwise,  the  method  is 
capable  of  yielding  preparations  of  diastase  of  high  fermentative 
power,  which  to  a  certain  extent,  can  be  separated  into  fractions 
containing  the  different  f  onns  of  proteid  matter :  that  the  fractions 
including  the  greatest  amount  of  soluble  albumin  have  the 
greatest  diastatic  power :  and  that  a  part  at  least  of  the  proteose 
IS  almost  if  not  entirely  free  from  this  power. 

Another  extracUon  was  made  on  a  much  larger  scale,  so  that 
the  fractional  precipitations  might  be  more  nnmerons,  and  the 
fractions  examined  more  closely. 

Ten  kilograms  of  malt  were  exhausted  with  water  and  the 
extract  was  saturated  with  pure  and  neutral  ammonium  sulphate. 
The  very  bulky  precipitate  was  suspended  in  four  liters  of  water 
and  dialyzed  until  much  of  the  sulphate  bad  been  removed  and 
the  precipitated  proteid  largely  dissolved.  The  solution  was  then 
filtered  from  an  insoluble  residue  consisting  mostly  of  globulin, 
and  the  clear  filtrate  was  saturated  with  ammonium  sulphate. 
The  precipitate  thus  obtained  was  suspended  in  1500  c.  c.  of  water 
and  was  dialyzed  until  nearly  all  the  sulphate  had  been  removed 
and  the  precipitate  mostly  dissolved.  The  globulin  contained  in 
the  extract  was  thus  largely  separated  and,  after  it  bad  been 
filtered  out,  the  clear  solution  was  dialyzed  into  an  equal  volume 
of  alcohol  of  .84  sp.  gr.  After  48  hours  the  precipitate,  number 
I,  which  had  separated  was  filtered  out  and  set  aside  for  further 
examination.  The  filtrate  was  again  dialyzed  into  an  equal  vol- 
ume of  alcohol  of  0.84  ap.  gr.,  and  after  48  hours  another  precipi- 
tate II  obtained.  The  filtrate  was  further  dialyzed  into  a  rather 
larger  quantity  of  somewhat  stronger  alcohol,  and  precipitate  IH 
separated,  and  by  similarly  treating  the  filtrate  from  this,  precipi- 
tate IV  was  obtained,  the  filtrate  from  which,  on  adding  a  large 
quantity  of  absolute  alcohol  yielded  precipitate  V.  All  the  pro- 
teid in  the  extract  was  thus  separated.     Precipitate  I  was  much 
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ooDtaminated  with  coloring  matter,  II  leas  so,  and  HI  was  nearly 
colorless,  as  were  also  IV  and  V. 

The  approximate  weights  of  each  of  these  precipitates  was  as 
followa:  I,  13.0  grams;  11,8.0;  111,6.0;  IV,6.0;  and  V,  3.0,  a 
total  of  3S.0  grams.  - 

Precipitate  I  was  treated  with  water  and  found  to  be  very 
largely  insoluble.  The  insolnble  matter  was  filtered  out  and 
washed  with  water,  and  the  clear  solution  was  dialyzed  for  sev- 
eral days  to  remove  all  the  salts.  No  proteid  was  thus  precipi- 
tated, and  the  dialysis  was  continued  in  strong  alcohol,  thereby 
throwing  down  all  but  a  trace  of  proteid.  The  precipitate,  preps* 
ration  5,  weighed  2.11  grams.  After  drying,  it  dissolved  in 
water  with  the  exception  of  a  small  residue,  and  its  solution  when 
slowly  heated  became  turbid  at  65°  and  deposited  flocks  at  70°. 
After  boiling  and  filtering  out  the  slight  coagulum,  the  solution 
gave  a  strong  pink  reaction  with  the  biuret  test.  These  tests 
show  the  preparation  to  consist  largely  of  proteose.  Its  compo- 
sition was  as  follows : 

PSBPARAnON  S. 

Carbon 63.18 

Hjdn^D 7.03 

Nitrogen 18.B0 

Sulphur 1.60 

Oiygen 21.81 

100.00 


With  Lintner's  test  this  preparation  showed  a  diastatio  power 
of  30. 

The  insoluble  residue,  remaining  after  treating  precipitate  I 
with  water,  was  thoroughly  extracted  with  ten  per  cent,  sodium 
chloride  solution,  what  remained  insoluble  in  this  ni^nslruum 
was  filtered  out  and  the  clear  solution  dialyzed  until  free  from 
chlorides.  The  precipitate  thuH  formed,  preparation  6j  weighed 
1.20  grams,  and  after  drying  was  not  soluble  in  water,  but  dis- 
solved readily  and  nearly  completely  in  salt  solution,  having,  as 
was  to  be  expected,  the  properties  of  a  globulin.  This  substance 
bad  a  very  slight  diastatio  power,  and  its  sodium  chloride  solu- 
tion when  heated  slowly  became  turbid  at  60°,  a  few  flocks 
appearing  at  66°,  dne  to  a  trace  of  albumin.  Its  composition  was 
as  follows  : 
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FSIPABATIOH   <• 

Aib-rne. 

Carbon 53.11 

Hjdrogen 6A& 

Nitn^en 15.78 

S"'P1""'  \ 2*.66 

Oijgen   ) 


The  filtrate  from  preparation  6  still  oontaioed  proteid  matter 
which  was  separated  by  dialysis  ia  alcohol.  Preparation  7  was 
BO  obtalDed,  weighing  1.54  gramn,  haviag  the  same  properties  as 
6j  and  the  following  Bimiiar  oompoBition  : 

pREPAftATIOS   7. 

CarboD 83.68 

Hjdrogen 6.70 

Nitrogen 15.87 

S"*P''"N 23.85 

Oiygen   j 

100.00 


After  extraoting  precipitate  I  with  water  and  salt  solution  a 
very  considerable  part  still  remained  nndissolved.  This  was 
treated  with  water  to  remove  all  the  Bait,  and  then  with  alcohol, 
and  was  dried  over  salphnric  acid.  This  preparation,  S,  weighed 
8  grams  and  was  quite  dark  in  color.  It  had  the  properties  of  an 
insoluble  form  of  globulin,  being  dissolved  in  one-half  per  cent. 
Bodinm  carbonate  solution  and  precipitated  iherefrom  by  neutrali- 
zation, lu  composition  was  nearly  the  same  as  that  of  the  two 
last  globulin-like  preparations  and  is  probably  a  so-called  "  alba- 
minate  "  derived  from  that  snbBtance.  The  composition  of  prepa- 
ration 8  was : 

Fbep&bation  8. 

Carbon 53,65 

Hjdrogen 7.01 

Kitn^n 15.72 

Sulphur 1.23 

Oxygen 22.49 

100.00 
Ash ].09 

Precipitate  II  was  treated  with  water  and  the  solution  thus 
formed  was  dialyzed  in  water  for  several  days  and  then  in  alcohol 


■   nt^lOO^lC 


200       CONNECTICUT  EXPERIMENT  STATION   EEPOBT,  1894. 

for  24  bonrs.  A  qnaDtity  of  absolute  alcohol  waa  finally  added  to 
the  contents  of  the  dialyzer,  thus  completely  precipiutiog  the 
proteid.  This  preparation  after  drying  was  almost  wholly  soln- 
hie  in  water,  and  wlien  heated  slowly  its  solotion  became  tnrbid 
at  60°  and  deposited  flocks  at  60°.  The  amoant  of  proteid  thna 
ooagalated  was  somewhat  greater  than  was  given  by  preparatioo 
6,  and  its  diastatic  power  waa  likewise  greater,  being  15.  Analy- 
HB  showed  its  composition  to  be  as  follows: 

pBEPAaATIOK  t. 

ABh-frn. 

CarboD B3.19 

Hydr<^Q , ,. 6.71 

Nitrogea  .,., 16.74 

Sulphur 1.38 

Oijgen 21.98 

100.00 


This  preparation  contained  a  slight  amount  of  insoluble  matter, 
some  albumin  and  much  proteose. 

The  residae  of  precipitate  II,  which  was  not  dissolved  by 
water,  was  treated  with  sodiam  chloride  solntioo  and  the  clear 
extract  dialyzed  till  free  from  chlorides,  but  as  no  precipitate  was 
produced,  the  dialyzer  was  transferred  to  alcohol  when  prepara- 
tioD  10  separated,  weighing  0.49  gram,  and  containing,  ash-free, 
15.18  per  cent,  of  nitrogen.  It  is  probable  that  this  is  the  same 
globnlin  obtained  in  larger  quantity  from  precipitate  I,  but  less 
pure.  That  part  of  precipitate  II  which  remained  undiasolred 
after  extracting  with  water  and  salt  eolation,  was  then  washed 
thoroughly  with  water  and  with  alcohol,  yielding  preparation  11^ 
which  weighed  5.0  grams  and  had  the  following  composition : 
Prbpabatiok  II> 

CarbOD 63.61 

Bjdrogeo 6.78 


Suiphur I.IJ 

Oijgen 12-86 


100.00 

.      0,66 


These  figures  show  that  precipitate  II  contained  less  globulin 
and  proportionately  more  leucoBin  and  proteose  than  precipitate  I 
and  it  was  accordingly  found  to  be  more  powerfully  diastatio. 
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Preoipitata  III  was  in  turn  treated  with  water,  the  reaulting 
extract  filtered  clear,  dialyzed  for  several  days  in  water  and  then 
in  alcohol,  absolute  alcohol  being  fioally  added  in  quantity  to  the 
oontente  of  the  dialyzer.  The  reenlting  precipitate,  preparation 
13j  weighed  3.0  grams.  It  was  almost  completely  soluble  in 
water,  and  its  solution  when  slowly  heated  became  tarbid  at  S6° 
and  flooculent  at  60*.  The  amount  of  this  coagulum  was  muoh 
greater  than  that  yielded  by  preparation  9.  The  filtrate  from 
the  ooagnlnm  gave  a  strong  proteose  reaction.  The  diastatic 
power  was  222,  indicating  the  presence  of  much  more  diastase 
than  any  of  the  preceding  preparations.  Its  composition  was  as 
follows : 

Pkbparatioh  is. 

Alh-fTM. 

Carbon 63.80 

Hydrogen 6.96 

Kitrogen 16.09 

Sulphur 1.41 

Oiygeo 22.10 


The  residae  of  precipitate  III  was  digested  with  salt  solution, 
the  filtered  extract  was  dialyzed  in  water  till  free  from  chlorides, 
and  then,  as  no  proteids  separated,  the  dialysis  was  oontinned  in 
alcohol.  Only  0.28  grams  of  proteid  resulted,  which,  without  oor^ 
rection  for  ash,  contained  12.03  per  cent,  of  nitrogen.  This  was 
marked  preparation  18,  and  considered  to  be  impure  globulin. 

The  part  of  precipitate  III  still  undiBSoIved  was  washed  with 
water  and  with  alcohol,  yielding  preparation  14,  which  w^ghed 
2.87  grams.    This  bad  the  following  composition : 

Pbefabation  14. 

CarbOD fiS,a6 

Hydrogen 7,66 

Nitrogen 16.18 

Sulphur 138 

OijgBu 31.60 

100.00 


This  preparation  has  a  somewhat  higher  nitrogen  and  lower 
carbon  content  than  preparations  8  and  11,  which  is  probably  due 
to  its  being  a  mixture  of  the  insoluble  form  of  the  globulin  with 
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some  insoluble  albumin  coagnlat«d  by  the  long  contact  witb  aloo- 
hoi  to  which  it  had  been  subjected.  This  is  to  be  expected,  u 
precipitate  III  contained  relatively  more  albumin  than  precipi- 
tates I  and  II. 

Precipitate  IV  was  next  treated  with  water,  the  solution  filtered 
clear,  dialyzed  (or  some  days  in  water,  and  afterwards  transferred 
to  alcohol  and  the  dialysis  continaed.  Absolute  alcohol  was  then 
added  to  the  contents  of  the  dialyzer,  giving  preparation  16^ 
weighing  4  grams.  This  substance  dissolved  in  water  to  a  nearly 
clear  solution,  which  when  filtered  perfectly  clear  and  heated 
carefully  became  turbid  at  60°  and  gave  a  large  coagulum  at  56°. 
After  beating  the  solntion  and  filtering  off  the  ooagulam,  a  good 
reaction  for  proteose  was  obtained  with  the  biuret  test.  This 
preparation  had  a  diastatio  power  of  600.  As  this  was  a  much 
more  powerful  ferment  than  any  yet  produced,  its  properties  were 
carefully  studied  and  will  be  described  at  length  later.  When 
analyzed  this  substance  was  found  to  have  the  following  compo- 
sition : 

Pbbparitioh  U. 

Carbon 52.60 

UTdtoFceu  -.. 6.73 

Nitrogen 16.10 

Sulphur 1.90 

Oxjgan 22.18 

100.00 


It  will  be  noticed  that  the  sulphur  in  this  preparation  is  a  little 
higher  thao  in  the  preceding  preparations,  which  is  probably  due 
to  its  containing  some  sntphate. 

The  part  of  precipitate  IV  which  did  not  dissolve  in  water  was 

treated  with  salt  solution,  but  no  globulin  was  extracted.     The 

residue  was  then  washed  witb  water,  giving  preparation  16,  which 

weighed  0.9  gram  and  had  the  following  composition : 

Pbeparation  II. 

Carbon 63.42 

Hydrogeo 7. IS 

Nitrogen 16.65 

Sulphur  1 

Oxygen  (    


22.18 


100.00 
.      0.24 
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The  compoBition  of  this  insoluble  product  shows  it  to  be  proba- 
bly coagulated  leacomo. 

A  portion  of  precipitate  V,  when  treated  with  water,  was  fonnd 
to  dissolve  completely.  It  was  therefore  washed  with  absolnte 
alcohol,  yielding  preparation  17,  wl)ich  weighed  2.87  grama. 
The  clear  solution  of  this  snbstance  when  heated  became  turbid 
at  60*,  and  yielded  a  small  ooagnlum  at  68°.  Boiled  and  filtered 
a  strong  pink  coloration  was  given  with  the  biuret  teat,  thus 
showing  it  to  consist  mostly  of  proteose.  The  diastatic  power  of 
this  subBtanoe  was  60,  only  one-tenth  that  of  preparation  15.  Its 
composition  was: 

Fbepabatioh  I7> 

Carbon 61.31 

Hydrogen 6  63 

Nitrt^en 18,40 

®"'P'"''l  38  ST 

Oijgei.  \    '"•" 

100.00 


The  lower  nitrogen  content  of  this  preparation  indicates  that 
the  strong  alcohol  had  thrown  down,  together  with  the  proteids, 
some  n  on -nitrogenous  substances. 

Much  is  to  be  learned  by  studying  these  results  which  will  be 
of  service  in  future  attempts  to  isolate  pure  diastase. 

Id  the  first  place,  it  is  plain  that  we  have  In  our  malt  extract  a 
globulin,  an  albumin  and  at  least  one,  more  probably,  two,  forms 
of  proteose.  I  believe  the  substance  soluble  in  salt  solution  to  be 
a  true  globulin,  since  it  so  readily  assumes  an  insoluble  form, 
and  also  because  a  much  larger  quantity  of  the  same  body  was 
obtained  by  extracting  with  ten  per  cent,  salt  solution,  the  malt- 
residue  remaining  after  the  extraction  with  water.  I  also  think 
that  at  least  two  forms  of  proteose  are  present,  for  the  water- 
soluble  portion  of  precipitate  I  consisted  chiefly  of  proteose,  as 
did  also  precipitate  V.  The  amount  of  proteose  diminished  from 
precipitate  I  to  precipitate  IV,  which  contained  the  least,  while 
precipitate  V,  which,  it  will  be  remembered,  was  thrown  down 
by  adding  to  the  solution  a  very  large  amount  of  absolute  alco- 
hol was  mainly  proteose.  A  part  of  the  proteose  was  precipitated 
by  alcohol  more  readily  than  the  albumin,  while  another  part 
was  less  readily  precipitated.     Beside  the  albumin,  globulin  and 
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proteoBCB,  we  have  also  to  take  account  of  the  *'  albuminate  "  or 
insoluble  forms  of  the  albumin  and  globulin.  The  results  of  this 
extraction  show  that  the  globulin  is  rendered  insoluble  more 
rapidly  than  the  albumin,  so  that  precipitation  with  alcohol  and 
solution  in  water,  repeated  a  few  times,  may  be  depended  upon 
to  remove  the  former.  Whether  repeated  fractional  precipitation 
can  be  employed  to  completely  separate  the  albumin  from  the 
proteoses  is  not  so  certain.  The  albumin  is  thrown  down  from 
the  malt-extract  by  saturation  with  magnesium  sulphate,  and  it 
is  not  unlikely  that  a  complete  separation  can  be  accomplished 
hy  this  reagent.  It  is,  however,  not  to  be  forgotten  that  the  dias* 
tase  may  be  a  substance  which  when  heated  to  from  SO'-CO'  splits 
apart  into  an  albumin  and  a  proteose,  and  that  the  proteose  fouod 
in  the  solutions  which  have  been  heated  is  a  deoomposition  product 
of  the  diastase.  Rohne's  attempu  to  produce  pure  trypsin  led 
him  to  suspect  that  this  ferment  is  a  body  which  when  heated 
yields  a  coagnlabte  fraction  and  a  proteoae-like  substance. 

Now  that  we  hare  some  precise  knowledge  of  the  associated 
eubatanoes,  it  seems  probable  that  we  may  succeed  in  obtaining 
diastase  nearly  if  not  quite  pUre,  and  arrive  at  a  clearer  and  more 
poutive  knowledge  of  this  ferment,  and  also  have  a  guide  in  fur- 
ther study  of  other  enzymes,  which  will  lead  to  a  more  satisfao- 
tory  understanding  of  this  whole  subject.  It  is  probable  that  the 
fenaenta  contained  in  seeds  are  much  easier  to  prepare  than  those 
of  animal  origin,  since  the  substances  with  which  they  are  asso- 
ciated are  largely  non-proteid  and  comparatively  easy  to  separate. 
It  is  also  certain  that  the  amylolytic  ferments  present  an  easier 
problem  than  the  proteolytic,  for  the  products  of  the  activity  of 
the  latter  are  so  similar,  in  their  nature,  to  that  which  the  ferment 
is  supposed  to  possess,  aa  to  make  it  always  a  matter  of  gre«t 
uncertainty  whether  the  separated  enzyme  is  free  from  those 
bodies  or  not. 

As  already  stated,  preparation  15  was  a  very  energetic  ferment, 
and  on  this  account  its  properties  were  more  fully  studied,  with 
the  following  resntts: 

Dissolved  in  water  this  substance  gave  all  the  usual  proteid 
reactions,  and  when  heated  slowly  became  turbid  at  50°  and 
gave  a  flocculent  ooagulum  at  56°.  This  is  exactly  the  tempera- 
ture of  coagulation  of  the  albumin  (leucosin)  which  I  have  pre- 
pared from  wheat,  rye,  barley  and  malt,  with  identical  composi- 
tion and  properties.     The  aqueous  extracts  of  these  grains  have, 
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moreover,  a  strong  diaalatic  aotioD  on  starch.  The  amonDt  of 
coagDlable  albamin  in  preparation  15  was  determined  and  found 
to  be  63.2  per  cent,  of  the  dry  substance. 

These  facts  point  strongly  to  the  albamin  as  being  the  diastatio 
sabstanoe,  yet  there  are  several  facts,  hard  to  explain  if  this  is 
true,  whiob  cannot  be  overlooked.  Although  in  general  the  dia> 
static  power  of  my  preparations  was  greater  the  larger  the  amonnt 
of  coagnlable  albumin  they  contained,  I  have  never  yet  been  able 
to  establish  any  numerical  relations  between  the  two.  In  no  case 
have  I  found  any  diastatio  action  with  solutions  free  from  alba- 
mio.  Furthermore,  the  activity  of  my  preparation  16,  is  such 
as  to  require  a  much  greater  diastatio  power  for  malt  than 
this  shows  if  its  coagulable  albumin  is  the  enzyme. 

A  malt  Extract  oorresponding  to  a  solution  of  the  diastase  in 
five  milligrams  of  malt  had  the  same  diastatic  power  as  0.02  mil- 
ligram of  preparation  16.  As  the  preparation  contained  but  a 
little  over  50  per  cent,  of  coagulable  albumin,  this  would  corre- 
spond to  only  0.01  milligram  of  albumin  in  the  five  milligrams  of 
malt,  or  two-tentha  per  cent.  The  amount  of  albumin  in  malt  is 
muoh  greater  than  this,  as  it  is  also  in  wheat,  rye  and  barley, 
whose  diastatic  power  is  greatly  inferior  to  that  of  malt.  It  is 
not  probable  that  the  separated  diastase  is  more  active  than  that 
in  the  seed,  especially  in  view  of  the  experiments  which  follow, 
comparing  the  action  of  malt  extract  and  preparation  15.  The 
only  explanation  of  this  that  occurs  to  me,  is  that  the  active  dias- 
tase is  a  combinatioo  of  albumin  with  some  other  body,  presuma- 
bly the  proteose,  which  breaks  up  on  heating,  yielding  coagulated 
albumin,  and  that,  besides  this  combined  albumin,  free  albumin  is 
also  present,  which  has  no  diastatic  power,  but  which  is  coagn* 
lated  at  the  same  time.  There  is  no  direct  evidence,  however, 
that  this  hypothesis  is  correct. 

Compared  with  other  so-called  pure  ferments,  preparation  15  is 
very  active.  At  20"  it  was  in  a  condition  to  produce,  from  solu- 
ble starch,  over  2000  times  its  weight  of  maltose  and  a  further 
nudetermined  quantity  of  dextrin,  within  one  hoar.  After  having 
been  dried  over  sulphuric  acid  and  kept  for  six  months,  its  activ- 
ity was  reduced  to  one-half,  bat  in  this  condition  it  produced  in 
17  hours,  at  20°,  10,000  times  its  weight  of  maltose  besides  an 
unknown  quantity  of  dextrin.  At  45*  the  same  quantity  of  maltose 
was  produced  in  one  hour  as  at  30°.  At  G0°  much  less  and  at  55° 
very  little  maltose  was  formed.     These  tests  were  made  by  using 
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an  amount  of  diastase  solutioo  jaat  eufficient  to  prodaoe  enoogh 
maltose  at  20°  to  exactly  reduce  5  c,  c.  of  Feliling's  solution. 

Compared  with  matt  extract  of  the  same  diastatic  strength,  m 
measured  by  the  amount  of  maltose  produced  in  one  hour  at  20°, 
the  distilled  water  solutions  of  preparation  15  have  a  leas  power- 
ful action  in  liquifying  starch  paste.  Five  c  o.  of  malt  extract 
added  to  ten  c.  c  of  a  starch  paste  containing  2  per  cent,  of 
starch,  dissolved  the  starch  completely  in  eight  minutes,  while 
the  solution  of  preparation  15  required  thirty-seven  minutes. 

The  malt  extract  is  also  more  energetic  in  oonverling  starch 
completely  into  bodies  giving  no  color  with  iodine.  Five  o.  e.  of 
the  same  malt  extract  added  to  ten  c  c.  of  soluble  starch  solution 
caused  the  blue  reaction  with  iodine  to  disappear  in  thirteen  min- 
utes, while  it  required  thirty-eight  minates  to  reach  the  same 
result  with  the  solution  of  the  separated  diastase.  When,  how- 
ever, the  diastase  was  dissolved  in  malt  extract,  whose  enzymea 
had  been  previously  killed  by  beating,  the  difference  between 
the  separated  diastase  and  that  in  the  malt  extract  nearly  disap- 
peared. 

Two  test  tubes  were  each  charged  with  10  c,  &  of  starch  paste. 
To  one  tube  was  added  5  c.  c.  of  fresh  malt  extract,  and  to  the 
other  the  same  amount  of  boiled  and  cooled  malt  extract  in  which 
had  been  dissolved  a  quantity  of  preparation  15^  sufficient  to 
make  a  solation  of  the  same  sugar-prod acing  power  as  the  fresh 
matt  extract  itself. 

The  fresh  malt  extract  liquefied  the  starch  in  seven  minutes, 
the  mixture  of  preparation  15  and  boiled  malt  extract  in  fourteen 
minutes,  while  thirty-seven  minutes  were  required  to  produce  the 
same  result  with  a  distilled  water  solation  of  preparation  15.  In 
completely  converting  starch  into  bodies  giving  no  color  with 
iodine,  the  solution  of  preparation  15  in  boiled  malt  extract  gave 
exactly  the  same  result  as*the  fresh  malt  extract,  showing  that 
the  difference  first  noticed  was  due  to  the  conditions  and  not  to 
the  ferment. 

In  view  of  these  results,  it  seems  highly  probable  that  diastase 
is  a  true  proteid,  for  if  we  consider  the  extremely  minute  quantity 
of  preparation  15  required  to  produce  large  amounts  of  maitoae, 
it  is  hard  to  believe  that  this  action  is  dne  to  some  substance 
adhering  to  the  proteid  to  the  extent  of  only  three  or  four  per 
cent,  at  the  most.  If  such  were  the  case  it  is  also  remarkable 
that  the  enzyme  should  adhere  in  so  mnch  greater  quantity  to 
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the  partioalar  precipitate  represented  by  preparation  16  than 
to  any  of  the  other  numerous  fractions.  If  diastase,  then,  is  to  be 
considered  as  a  tme  proteid,  it  is  evidently  either  an  albamin,  a 
combination  of  an  albumin  with  a  proteose,  or  a  proteose.  We 
have  seen  that  those  fractional  precipitates  which  consist  largely 
or  wholly  of  proteose  have  little  or  no  diastatic  action,  amylolytic 
power  being  manifested  most  strongly  in  the  fractions  contain- 
ing tbe  most  albumin,  and  least  in  those  containing  but  little, 
though  not  in  strict  proportion  to  the  amount  of  the  albumin. 
It  is  to  be  concluded  that  the  diastatic  enzyme  is  most  closely 
related  to  the  albumin,  named  leacoaiu,  and  it  is  not  improbable 
that  further  careful  study  will  show  more  clearly  what  this 
relation  is. 
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WORK  DONE  FOB  THE  DAIRY  COMMISSIONER. 

By    E.    H.   JEMKIH8. 


The  General  Statntea  of  Connecticot  provide  that  the  Dairy 
CommisBioner  of  this  State  "  may  have  samplea  auspeoted  to  be 
imitation  butter  analyzed  at  the  Connecticut  Agricnltural  Experi- 
ment Station,  or  by  any  State  ohemiet,  and  a  sworn  or  affirmed 
certificate  of  the  analyat  shall  he  prima  Jiicie  evidence  of  the 
ingredients,"  etc. 

The  statute  does  not  require  the  Station  to  make  these  analyses, 
neither  does  it  provide  for  any  payment  to  the  Station  for  the 
work. 

.  The  Station  has,  however,  thus  far  done  all  the  work  required 
by  the  Dairy  Commissioners  gratuitously,  as  there  appeared  to 
be  no  other  way  in  which  the  Commiasionerfl  could  have  it  satis- 
factorily performed, 

The  provision  that  a  chemist's  affidavit  shall  be  prima  /ode 
evidence  has  been  ruled  by  the  courts  to  be  nuoonatitntional. 

The  affidavit  being  really  the  foundation  of  the  aocuaation  the 
one  who  draws  it  must  appear  in  court.  Henoe  the  work  done 
for  the  Commissioner  Involves  the  necesaity  of  appearing  at  every 
police  court  where  the  caaea  are  first  brought  and  when  appealed, 
at  the  Superior  Court  till  they  are  finally  disposed  of. 

This  feature  of  the  work  ia  the  most  expensive,  taking  much 
time  which  cannot  well  be  spared  from  Station  duties.  No  expert 
fee  can  be  allowed  for  it  by  the  courts.  The  Station  therefore 
receives  the  usual  witness  fees;  mileage  and  fifty  cents  for  eaeh 
appearance ! 

During  the  year  ending  Nov.  1st,  1894,  twenty-three  samples 
of  butter  and  five  of  molasses  have  been  examined  and  sworn 
statements  returned  to  the  Commissioner.  In  twelve  cases  expert 
evidence  has  been  offered  in  court. 

In  DO  case  since  the  office  of  Dairy  Commissioner  was  created, 
has  the  evidence  given  by  the  Station  been  disputed. 
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THE  BABCOCK  METHOD  OF  FINDING  THE  AMOUNT 
OF  BUTTER-FAT  IN  MILK  AND  CREAM. 

By  A.  L.  WiMTON  AND  A.  W.  Ogdbn, 

This  method  is  based  on  the  fact  that  when  milk,  cream,  ekim- 
milk,  and  batter-milk  are  mixed  in  proper  proportions  with  sol- 
phario  aoid  of  a  certain  strength  the  acid  dissolvee  or  mixes  with 
all  the  milk-iDgredientB  except  the  batter-fat,  and  the  latter  is 
completely  separated  witb  suitable  apparatus  and  accurately 
measnred. 

The  quantity  of  buttei^fat  determined  by  the  Babcook  method, 
is  the  moBt  satififactory  basis  of  payment  for  milk  or  cream.  It 
is  osed  by  numerous  successful  creameries  east  and  west  and 
promises  to  become  almost  universally  applied. 

In  Bulletin  106  of  this  Station,  issued  in  1891,  the  attention  of 
Connecticut  dairymen  was  called  to  this  method.  To  answer 
inquiries  more  frequently  made  of  late  regarding  the  way  to  work 
the  Babcock  test.  Bulletin  117  was  issued  in  January,  1694.  Id 
its  preparation  full  use  was  made  of  Bulletin  36,  of  the  Wiscon- 
sin Experiment  Station,  written  by  Dr.  Babcock.  The  substanoe 
of  Bulletin  117  is  here  reprodnoed  with  suitable  additions. 

Directions  are  first  given  for  weighing  and  sampling  milk  and 
its  products.  Then  follow  instrnctions  for  preserving  samples 
which  cannot  be  immediately  tested,  and  lastly  the  method  of 
executing.the  tests  is  fnlly  described, 

DlBBCTIONS   FOB    WsiQHINQ, 

Miik. — To  determine  the  quantity  of  butter-fat  which  a  cow 
produces  it  is  absolutely  necessary  in  the  first  place  to  know 
the  quantity  of  milk  which  she  gives.  , 

Weigh  the  milk  aconrately  at  milking  time,  which  may  be  con- 
reniently  done  on  a  spring  balance  in  a  pail  which  weighs  an 
even  number  of  poands.'  If  the  milk  cannot  be  weighed,  the 
number  of  quarts  multiplied  by  2.15  will  give  its  approximate 
weight  Thus  :  ej  quarts  is  about  (SJ  X  2.15  =)  18.8  pounds. 
The  mecteurinff  mitat  be  aecvrate.  Froth  is  not  milk,  A  quart 
measure  filled  to  a  quarter  of  an  inch  of  the  top  ie  not  a  quart, 
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An  "eight  quart"  pail  may  hold  considerably  leas  or  more  than 
eigbt  quarts. 

8kim-milk  and  Butter-milk. — To  learn  bow  complete  the  skim- 
ming has  been,  or  hov  mach  butter-fat  is  lost  in  bntter-milk,  it  is 
absolutely  necessary  to  know  the  weight  as  well  as  the  per  cent, 
of  butter-fat  in  each.  The  whole  quantity  must  therefore  be 
thoroughly  mixed  and  weighed. 

Cream. — A  description  of  the  method  used  for  weighing  oream 
will  be  found  on  pages  217  and  220. 

Directions  fob  Sakplikg. 

Milk  of  Single  Cows. — Milk  that  has  soured  or  on  which  cream 
has  risen  and  dried,  so  as  to  form  a  clot  or  akin,  cannot  be  accu- 
rately sampled  on  the  farm. 

Thoroughly  mix  the  milk,  as  soon  after  milking  as  possible, 
either  by  pouring  three  or  four  times  from  one  pail  to  another,  or 
by  stirring  vigorously  with  a  dipper.  To  secure  an  accurate 
sample,  thorough  mixing  is  absolutely  essential.  Failare  to 
secure  a  fair  sample  makes  the  test  worthless  or  worse  than 
worthless.  Immediately  alter  mixing,  dip  out  a  sample  of  about 
one-half  gill  or  two  ounces.  From  this  a  sample  may  be  at  onoe 
measured  in  the  way  to  be  described  later  for  testing,  or  the 
whole  quantity  may  be  put  into  a  clean  and  dry  bottle,*  with  a 
preservative  when  necessary,  and  kept  till  used  in  a  cold  place 
where  it  will  not  freeze. 

Mixed  Milk  of  a  Merd.. — Into  some  vessel  like  a  cream  carrier, 
pour  all  the  milk  from  the  pails  or  cans  one  immediately  after  the 
other,  and  from  such  a  height  that  the  whole  quantity  is  stirred 
up  from  the  bottom.  Then  with  a  cup,  dipper  or  pitcher,  at  once 
take  out  about  a  pint.  Stir  this  thoroughly  with  a  spoon  imme- 
diately before  pouring  into  the  sample  bottle,  or  before  measur- 
ing the  quantity  for  the  Babcock  test.  If  there  is  no  can  at  hand 
large  enough  to  hold  the  whole  lot  of  milk,  very  accurate  samp- 
ling is  more  difficult.  Still  if  the  milk  is  in  a  number  of  cans  or 
pails  of  the  same  size  or  shape,  and  all  have  the  same  quantity  of 
milk  in  tfaein,  a  fair  sample  may  be  got  by  taking  the  same 
quantity  of  milk,  a  gill,  pint  or  quart,  from  each  can  or  pail, 
after  thorough  stirring  as  already  described,  mixing  these  samples 
thoroughly,  and  then  taking  a  single  sample  from  the  mixture. 

*  Ralb«r  than  try  to  use  Urge  bottles  or  those  Qot  perfectly  clean  it  is  better  to 
buy-from  a  druggist  new  tiroHiiiDce  bottles  with  new  corks. 
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Skim-Milk  and  Butler-Milk. — The  same  coarse  ebonU  be  fol- 
lowed as  with  the  mixed  milk  of  a  herd.  The  whole  quantity  of 
the  akim-milk  or  batter-milk  should  be  mixed.  The  sample  mast 
not  be  taken  from  a  part  of  it. 

Cream. — Cream  that  is  very  thick,  clotted  or  soared  cannot 
readily  be  sampled  on  the  farm.  The  same  is  trne  of  oentrifagal 
cream  when  it  is  badly  frothed ;  but  sweet  cream  thin  enougb  to 
poor  freely,  may  be  sampled  Id  the  same  way  as  whole  milk,  after 
pouring  it  two  or  three  limes  from  one  vessel  to  aaother.  See 
page  211. 

DiBEGTIOMS   FOB  PBESBBVINa   SAMPLES. 

Composite  Samples. — If  the  samples  daily  taken  from  the  milk 
of  a  cow  or  herd  or  from  the  cream  snpplied  by  a  creamery 
patron  are  ponred  as  soon  as  drawn  into  a  bottle  kept  for  the 
purpose  and  mixed  together,  this  mixture  ia  a  ''  composite  sample  " 
and  represents  the  average  quality  of  the  milk  or  cream  for  the 
entire  period  during  which  daily  samples  were  added  to  it. 

By  a  test  of  this  composite  therefore  it  is  possible  to  determioe 
the  average  per  cent,  of  bntter-fat  iu  the  milk  or  cream  for  the 
whole  of  this  period,  which  may  be  one,  two  or  even  three  weeks. 

The  daily  samples  of  milk  added  to  the  composite  mast  be 
fairly  proportioaal  to  the  total  quantity  of  milk.  Full  directions 
regarding  the  preparation  and  preservation  of  such  samples  will 
be  found  on  page  222. 

AppABAToa  FOB  Makino  thk  Tbst. 

Te»t  Bottle*.— The  test  bottles  used  for  whole  milk  (figure  1) 
have  graduations  from  0  to  10,  each  division  of  the  scale  repre* 
senting  0.2  per  cent.  These  bottles  can  be  used  also  for  skim- 
milk  and  butter-milk,  but  a  bottle  which  holds  twice  as  much  and 
has  a  scale  graduated  to  0.1  per  cent,  (shown  in  figure  2)  is  pre- 
ferable for  that  purpose. 

The  bottle  used  for  cream  testing  is  described  on  page  223. 

Pipettes. — For  whole  milk,  skim-milk  and  butter-milk  a  pipette 
deliveriog  lT.6  cubic  centimeters  is  used  (figure  3).  When  skim- 
milk  and  butter-milk  are  tested  in  bottles  shown  in  fig.  2,  the 
pipette  is  filled  twice,  that  is  to  say  35.2  c  c.  are  used  for  the 
test.  The  pipette  to  be  used  in  testing  oream  is  described  on 
page  223. 

Acid  Measure. — This  is  a  glass  graduate  which  holds,  when 
filled  to  the  mark,  17.5  c.  c.     See  fig.  4. 
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Centrifugal  JUacAine.^Moit  makers  of  dairy  machinery  Bap- 
ply  mHchinee  suitable  for  the  purpose.  The  sizes  vtiiy  from  four 
bottle  testers  to  those  carrying  fifty  or  more  bottles,  those  laet 
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beiug  designed  for  factory  nse.  The  wheel  to  whose  ciroumfer- 
enoe  the  bottles  are  attached  shoald  make  from  700  to  1200 
revolations  per  minute  according  to  its'diameter,  about  700  revo- 
lutions being  sufficient  for  the  larger  wheels  with  a  diameter  of 
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about  20  inches,  while  email  12-mch  wheels  sbouldrun  at  the  rate 
of  about  1200  revolutions  per  minute. 

Commercial  Sulphuric  Acid  { OUof  VitrioTj. — This  should  have 
a  BpeoiGo  gravity  of  1.82.     For  further  description  see  p^e  225. 

DiBBCTIONS   FOB    MaKINQ    THK   TkST. 

The  details  of  the  process  of  testing  are  the  same  for  whole 
milk,  skim-milk,  butter-milk  and  cream  (except  as  far  as  the 
quantities  for  testing,  and  the  form  of  the  bottles  is  concerned, 
and  are  fully  described  on  pages  226  to  229. 

The  method  of  measuriog  the  fat  of  milk,  skim-milk  and  batter* 
milk  is  as  follows  : 

Meaturing  the  Jat. — The  fat  when  meaaured  should  be  warm  enough  to  flow 
readil7,  bo  that  tbe  line  between  the  acid  liquid  and  the  column  of  fat  will  quickly 
■fsume  a  horiiODlal  posltloD  wbeii  the  bottle  in  removed  from  the  machiQe. 

Any  temperature  between  110°  F.  and  liCi°  F.  will  aoswer,  but  the  higher 
temperature  is  to  be  preferred.  The  slight  diQerence  in  the  Tolume  of  fat  due  to 
thie  difference  in  temperature  ia  not  Hufficienl  to  maieriallj  affect  results. 

To  measure  the  fat,  take  a  bottle  from  Its  socket  and  holding  it  in  a  perpendic- 
ular position  with  the  scale  on  a  level  with  the  eye,  obserre  tbe  divlBions  which 
mark  the  highest  and  the  lowest  limits  of  the  fat.  The  differeoce  between  thaw 
gives  the  per  cent,  of  fat  directly.  The  reading  can  easily  be  taken  to  half  divia- 
ioDB  or  to  one-tenth  per  cent. 

Tbe  liao  of  division  belweeu  the  fat  and  tbe  liquid 
beneatb  is  nearly  a  straight  line  and  no  doubt  need  arise 
oonceming  the  reading  at  tbis  point,  but  the  upper 
surface  of  the  fat  being  cooceve,  errors  ollen  occur  by 
reading  from  the  wrong  place.  The  reading  should  be 
taken  at  the  line  whore  the  upper  surface  oE  the  fat 
meets  tho  side  of  the  tube  and  not  from  surface  of  fat 
in  tbe  center  of  the  tube  nor  from  the  bottom  of  the 
dark  line  caused  by  tbe  refraction  of  the  curved  surface. 
e  In  Fig.  6  the  reading  should  bo  taken  from 


Fio.  6. 


a  to  i  and  m 
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Tbe  reading  may  be  made  with  less  liability  of  error 
by  measuring  the  length  of  the  column  of  fat  with  a 
pur  of  dividers,  one  poiut  of  which  is  placed  at  tbo 
bottom  and  the  other  at  the  upper  limit  of  the  fst. 
The  dividers  are  then  removed  and  one  point  being 
placed  at  the  0  mark  of  the  scale  on  the  bottle  used,  the 
other  will  be  at  tbe  per  cent,  of  fat  in  the  milk  eiam- 


IS  bubbles  of  air  collect  at  the  upper  surface 
of  (be  column  of  fat  and  prevent  a  close  reading;  in 

Bucb  cases  a  few  drops  of  strong  alcohol  (over  90  per  cent.)  put  into  the  tube  on 
top  of  the  column  of  fat,  will  cause  the  bubbles  to  disappear  aod  give  a  sharp 
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line  between  the  fat  and  alcohol  for  tbe  reading.  Wbenever  alcohol  i*  used  for 
this  purpose,  the  reading  should  he  taken  directtj  after  the  alcobol  is  added,  as 
after  it  has  stood  for  a  time,  the  alcohol  partially  unites  with  the  fat  and  iucretses 
ItB  volume. 

Whenever  the  fat  is  not  quite  clear,  more  gatlsrocCorj  reaulta  ma?  be  obtained 
bj  allowing  the  bottles  lo  stand  until  the  fat  has  crystallized  and  than  warm  tiiem 
bj  placiDg  tbe  bottles  in  hot  water,  before  taking  the  reading. 

If  tbe  column  of  fat  is  less  than  about  one  division  as  trill  often  happen  with 
skim-milk,  butter-milk  or  wtiey,  it  may  assume  n  globular  rorm  instead  of  a  udi- 
form  layer  BCToaa  the  tube;  when  this  occurs  the  fat  can  usually  be  estimated 
with  sufficient  accuracy  by  simple  Inspection,  but  in  such  cases  it  is  belter  10  take 
■  double  portion  of  milk  in  a  large  Irattle, 

The  w&Y  of  reading  is  illuntrated  id  the  figure.  The  bottom  of 
the  clear  yellow  liquid  fat  layer  is  at  a.  The  upper  surface  is 
represented  by  6,  c,  d.  The  readings  are  1,4  and  5.7.  The  dif- 
ference, 4.3,  is  the  per  cent,  of  fat  in  this  sample  of  milk. 

To  the  breeder  of  dairy  stock,  to  the  dairyman  who  wishes  to 
knows  whnt  his  cows  retarn  for  their  keep,  and  to  creameries, 
whether  milk  gathering  or  cream  gathering,  tbe  Babcock  tester 
can  be  of  the  greatest  service. 


THE    BABCOCK    TEST    AS  A  BASIS    FOR    PAYMENT 

IN   CREAM-GATHERING  CREAMERIES. 

By   A.    li.    WiNTON   AMD    A.    W,    OoDBtf. 

In  Bulletin  108,  issaed  by  this  Station  in  May,  1891,  it  was 
stated  that  the  Babcock  test  "  offers  to  oreara-gathenng  cream- 
eries, a  practicable  and  accurate  method  of  ascertaioiug  the  actual 
quantity  of  bntter-(at  which  each  patron  furnishes,  so  that  pay- 
ments may  be  based,  not  on  volum>9  of  cream  supplied,  but  on 
actual  butter-fat,  which  is  tbe  raw  material  that  the  creamery 
manufactures.  This  is  obviously  the  most  satisfactory  method 
of  payment." 

Since  that  time,  this  method  has  been  adapted  by  several 
creameries  in  other  States,  but  nothing  of  the  kind  was  attempted 
in  Connecticut,  until  the  winter  of  1893-4, 

Several  creamery  managers  having  expressed  a  desire  to  intro- 
duce a  system  of  payment  based  on  the  Babcock  test,  a  practical 
study  of  such  a  system  was   made  early  in  the  year  with  the 
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cooperation  of  the  managers  of  the  Golden  Hidge  Creamery  at 
Berlin,  Conn.  The  first  trials  were  partly  to  study  the  inequali- 
ties of  the  space  system  and  partly  to  determine  by  practical 
experience  the  forms  of  apparatus  best  suited  for  the  Babcoek 
system. 

A  few  weeta  experience  demoDstvated  the  unfairness  of  the 
space  system  and  the  practicability  of  the  system  based  on  the 
Babcock  tesL  At  a  meeting  of  the  directors  of  the  creamery  it 
was  voted  to  abandon  the  space  system  and  pay  for  cream  accord* 
ing  to  the  fat  wbioh  it  contained  as  shown  by  the  Babcock  test. 
On  March  Ist  this  change  went  into  effect. 

In  response  to  special  request,  eight  other  cream-gathering 
creameries  were  subsequently  visited  and  the  working  of  the  new 
system  illustrated.  The  plan  followed  at  moat  of  these  cream- 
eries was  to  run  the  two  systems  side  by  aide  for  a  day  thus  secur- 
ing a  comparison  of  results  and  at  the  same  time  giving  those 
interested  opportunity  to  become  acquainted  vitfa  the  details  of 
the  Babcock  system. 

The  results  of  these  comparative  tests  are  given  on  pages  236 
to  244. 

Of  these  eight  creameries,  five  decided  later  to  adopt  the  Bab- 
cock system  and  were  further  assisted  by  us  in  carrying  out  this 
decision.  All  of  the  six  creameries  which  have,  with  our  coopera- 
tion, introduced  the  new  system  are  to-day  running  succeBsfuliy  on 
that  plan,  and  others  have  adopted  or  are  about  to  adopt  the 
method. 

DEFEcra  OF  the  Space  Ststeu  of  Payment  for  Ckeah. 

Most  of  the  cream  gathered  by  creameries  in  this  State,  is 
raised  by  the  submerged,  deep-setting  system,  and  is  paid  for  by 
the  "  space."  The  "  space  "  is  the  volume  of  a  cylinder  8i  inches 
in  diameter  and  ^  of  an  inoh  high,  and  the  number  of  "  spaces  " 
in  each  can  of  milk  is  read  off  before  skimming,  by  means  of  a 
strip  of  glass  set  in  the  sides  of  the  can  on  which  the  apace  gradu* 
atione  are  marked.  Tlie  unit  for  payment  is  therefore  a  given 
volume  of  cream  which,  to  make  the  system  perfectly  eqnitable, 
should  always  contain  the  same  quantity  of  pure  butter-fat.* 

*  Butter  18  a  mixture  of  butter-fat — its  essential,  most  abuadaDt  and  most 
distinctive  ingredient — wiih  more  or  less  water,  salt  and  curd.  As  the  quaatitiea 
of  these  several  ingredients  in  butter  are  quite  vaciable,  accuracy  and  simplicity 
are  beat  secured  by  basing  all  calculatioQS  on  the  quantities  of  bulleT-/at. 
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That  the  "space  "  does  not  always  contain  the  same  qoaatity 
of  bntter-fat  and  tbat  the  difierenoee  in  the  qaantity  of  batter-fat 
in  it  are  often  large  enough  to  make  this  syatem  of  payment 
unfair,  are  facts  of  every  day  obeervation  in  creamery  practice, 
wbioh  have  aleo  been  abandantly  confirmed  by  chemical  tests. 
See  pages  236  to  244. 

Even  when  the  directions  of  the  makers  of  the  apparatus  and  of 
the  creamery  manager  are  olosely  followed,  the  cream  raised  from 
milk  of  one  and  the  same  herd,  which  is  fed,  handled,  and  milked 
as  uniformly  as  possible,  will  yet  show  moderate  differences  in 
the  quantity  of  butter-fat  present,  per  "space,"  from  day  to  day. 

The  time  which  elapses  from  the  setting  to  the  skimming  of  the 
milk,  has  considerable  effect  on  the  number  of  spaces  gathered. 
For  a  certain  time  after  setting,  the  depth  of  the  oream  layer  and 
the  number  of  spaces,  increase;  then  follows  a  period  during 
which  the  number  of  spaces  slowly  decreases,  on  account  of  the 
coalescence  of  the  fat  particles,  but  the  per  cent,  of  butter-fat 
and  with  it  the  value  of  the  cream  for  butter  making,  is,  never- 
theless, all  the  while  increasing. 

But  when  the  prescribed  method  of  setting  is  not  closely  fol- 
lowed by  a  part  of  the  patrons,  differences  in  the  quality  of  the 
"space"  become  so  large  as  to  work  great  injustice  to  other 
patrons  and  generally  to  those  who  are  producing  the  most  and 
the  best  cream.  Abundant  proof  of  this  will  be  noticed  in  the 
following  p^es.  , 

Much  dissatisfaction  comes  from  the  fact  that  during  the  winter 
it  is  absolutely  necessary  in  some  creameries  for  each  patron  to 
measure  and  record  the  "spaces"  of  cream  which  he  raises,  so 
that  he  may  have  his  cans  for  use  again.  The  cream-gatherer 
only  makes  from  two  to  four  trips  a  week,  to  get  the  cream  and 
a  copy  of  the  patron's  score. 

In  addition  to  the  defects  already  noted,  it  need  hardly  be  said 
that  the  dishonest  patron  may  so  manipulate  his  cream  as  to 
increase  the  number  of  spaces  in  ways  which  the  cream^atherer 
is  unlikely  to  delect. 

While  the  system  of  setting  milk  and  raising  cream  now  gene^ 
ally  in  use,  if  strictly  followed,  is  an  excellent  one,  well  snited  to 
our  conditions,  the  system  for  payment  is  nn satisfactory  because 
it  does  not  bear  a  close  relation  to  the  actual  butter-fat  furnished 
by  the  several  patrons  to  the  creamery. 
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PLATE  XIV.     Outfit  of   the  Cream   Gatherer. 
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Thk  Mbtbod  of  Patueht  Accordinq  to  Amount  of  Buttfr- 

FaT   FUBKISHED. 

On  the  following  pages  is  a  foil  description  of  the  system 
vhiob,  with  the  advioe  of  this  Station,  has  been  adopted  by  a 
number  of  CoDoectioat  creameries  and  whiob,  it  is  believed, 
aeonres  to  all  the  patrons  fair  payment  lor  the  cream  furnished. 

The  plan  followed  is  briefly  this :  The  cream,  skimmed  by  each 
patron,  is  weighed  by  the  cream -gatherer  who  also  takes  a  sample 
accnrately  representing  the  entire  cream,  both  as  to  its  quantity 
and  its  qnality.  The  samples  of  each  patron's  cream  gathered 
from  day  to  day,  are  mixed  and  make  a  "composite  sample" 
which  is  kept  from  cnrdling  by  a  preservative  and  is  Anally  tested 
by  the  Bahoock  method. 

From  the  total  weight  of  cream  gathered  and  the  per  cent,  of 
fat  in  it,  the  actual  weight  of  butter-fat  furnished  by  each  patron 
is  determined  and  is  placed  to  his  credit  Spaces  are  not  taken 
into  account. 

APPARATUS   l4)R  SAUFLINO  AND   WEIGHING  THE   CREAM. 

&e  Plate  ZIV.  . 

Spring  Balance. — A  No.  370  Chatillon  spring  balance,  weigh- 
ing 60  pounds  by  2  ounces,  is  commonly  used  for  weighing  the 
cream.  In  order  to  avoid  calcnlation,  the  index  may  he  set  back 
one-quarter  of  the  circle  (equivalent  to  5  pounds),  so  that  when 
the  empty  pail,  which  is  made  to  weigh  6  pounds,  hangs  on  the 
balance,  the  index  stands  at  0.     See  plate  XIY. 

Prof.  Woods  of  the  Storre  Station  has  devised  an  improved 
form  of  this  balance  with  a  loose  index,  which  by  means  of  a  set 
screw,  can  be  adjusted  lo  tare  a  pail  of  any  weight.  A  jam 
screw  prevents  loosening  of  the  index.  Such  balances  are  now 
made  by  tbe  Chatillon  Spring  Balance  Co.,  85  to  93  Cliff  Street, 
N.  T.,  and  are  designated  by  them  as  Ko.  270  M.  They  can  be 
obtained  from  all  dealers  in  dairy  supplies. 

These  scales  properly  used  will  last  for  a  number  of  years  and 
may  then  generally  be  repaired  at  a  cost  of  tl.OO  to  tl.25.  They 
should  not  be  exposed  to  rain  unnecessarily,  as  the  rusting  of  the 
mechanism  destroys  their  accuracy. 

The  pail  should  not  be  thrown  on  the  scale  hook  with  a  sudden 
jerk.  To  draw  out  the  slide  and  let  it  snap  back  suddenly  is  the 
worst  possible  treatment  the  scale  can  receive. 

The  balance  may  hang  on  a  proper  support  from  the  back  of 
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the  gatherer's  wagOD,  at  eaoh  height  that  the  pail  full  of  cream 
can  be  hung  od  it  handiiy,  bat  will  not  touch  the  ground,  or  the 
gatherer  may  take  it  with  him  to  the  room  where  the  pati'on  keeps 
his  cream,  and  hang  it  on  a  hook  provided  for  the  parpoBe.  The 
advantages  of  the  latter  plan  are,  that  the  weighing,  recording 
and  sampling,  are  done  under  cover,  and  a  trip  from  the  cart  to 
the  patron's  score  card,  which  it  is  necessary  to  make  when  the 
cream  is  weighed  at  the  cart,  is  avoided. 

Pail  /or  Sampling  and  Weighing. — This  pail  sboold  be  of 
cylindrical  (not  conical)  form  with  a  stout  bail,  and,  to  aid  in 
pouring,  it  must  either  be  provided  with  a  handle  on  the  side  near 
the  bottom,  or  have  the  sides  extend  an  inch  or  two  below  the 
bottom.  It  may  have  any  diameter  from  8  to  12  inches,  but  the 
height  sboald  be  so  proportioned  to  the  diameter  that  it  will  hold 
about  40  pounds  of  cream.  When  carried  in  the  band  it  sboald 
clear  the  ground  by  several  inches.     See  plate  XIV. 

Sampling  J^lie. — This  lube,  devised  by  Mr.  Ogden,  is  of  stoat 
brass  about  ^  of  an  iucli  thick,  and  a  few  inches  longer  than  the 
weighing  pail  which  is  used  with  it.  On  the  .upper  end,  a  small 
brass  stop-cock  of  the  same  bore  is  fastened.  It  should  be  nickel 
plated  inside  and  ont  to  keep  the  metal  smooth  and  free  from 
corrosion.  These  tubes  may  be  obtained  from  less  than  -fg  to  over 
i  inch  bore.  The  greater  the  diameter  of  the  weighing  pail,  the 
wider  should  be  the  bore  of  the  tube.  For  use  with  pails  6  inobes 
in  diameter,  a  -^  inph  bore  sampling  tube  will  serve  the  purpose 
but  when  the  pail  has  a  diameter  of  9  or  more  inches  a  tube  with 
a  bore  of  i  inch  or  more  should  be  used.  It  must  be  borne  in 
mind  that  doubling  the  diameter  of  the  pail,  or  of  the  sampling 
tube,  increases  the  capacity  fourfold. 

The  tube  when  not  in  use  should  be  kept  in  an  upright  position 
to  permit  draining. 

Sample  SottUa. — ^Two  sets  of  sample  bottles  are  used ; 

(I.)  Oollecling  bottles. — Small  wide-mouthed  bottles,  holding 
from  one  to  one  and  one-half  fluid  ounces,  closed  by  good  corks 
are  snited  for  carrying  the  collected  samples.  Numbers,  corre- 
sponding to  the  different  patrons,  may  be  burned  into  the  tope  of 
the  corks  by  means  of  a  red  hot  iron.  The  bottles  themselves  are 
not  otherwise  marked.  These  are  taken  by  the  cream-gatherer 
on  each  trip,  to  receive  the  samples  that  represent  every  lot  of 
oream  collected.     See  Plate  XIV. 

The  gatherer  should  be  provided  with  a  convenient  case,  having 
a  compartment  for  each  bottle,  and  a  cover  which  when  closed 
and  fastened,  will  hold  the  corks  secnrely  in  their  places. 
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(2.)  Compotite  Sample  Bottlea. — Half  pint  "  Lightning  "  frait 
jare,  or  wide-raoutfaed  bottles  of  convenieot  size  fitted  with  corks, 
are  used  for  this  parpoae.  The  bottles  sboald  not  be  mach  larger 
than  is  necessary  to  bold  the  largest  of  the  composite  samples. 

IMSTBUCTIONS  FOB  BAMPLIMa  AND  WBIOaiNG  TUB  CBBAM, 

Numbering  of  patront. — The  patrons  are  distiogaisbed  by 
numbers,  aud  the  corks  of  the  sample  bottles  bear  corresponding 
numbers.  To  avoid  error  each  patron's  number  should  be  posted 
ID  a  couBpicnoos  place  near  bis  creamer. 

Skimming. — Patrons  are  required  to  draw  off  their  own  cream 
and  to  keep  it  protected  from  dirt  and  odors,  and  at  a  low  tem- 
perature. This  saves  the  time  of  the  cream -gatherer,  and  puts 
most  of  the  cans  more  promptly  at  the  disposal  of  the  patron.  If 
separators  are  used  they  are  so  gauged  as  to  run  cream  of  about 
the  same  thickness  as  Cooley  cream,  i.  e.  with  not  mom  than  3S 
per  cent.,  preferably  from  18  to  20  per  cent.,  of  fat.  Fan-set 
cream,  or  cream  that  is  frozen  or  sour  cannot  be  accurately  sam- 
pled, and  ia  rejected  for  this,  if  for  no  other  reason. 

Mixing  the  Cream. — Pour  each  patron's  cream  at  least  twice 
from  one  vessel  to  another.  The  last  pouring  must  bring  it  into 
the  weighing  pail.  It  t's  abaolutely  essential  that  the  cream  should 
lie  thoroughly  mixed  be/ore  sampling.  This  is  the  most  critical 
part  of  the  whole  operation.  If  there  is  enough  cream  to  fill  the 
weighing  pail  more  than  once,  each  pailful  must  be  carefally 
mixed  and  sampled. 

The  following  experiment  illustrates  the  importance  of  thorongh 
mixing. 

A  Cooley  can  full  of  cream  was  allowed  to  stand  qniet  for  24 
honrs.  Three  portions  were  then  taken:  the  first  by  dipping 
from  the  snrrace,  the  second  by  drawing  from  the  bottom  and 
the  third  by  uking  a  section  through  the  cream  from  surface  to 
bottom  with  the  sampling  tnbe. 

The  remaining  cream  was  poured  once  into  a  seoond  can  and 
three  portions  were  taken  as  l>efore. 

After  pouring  the  cream  once  more,  a  third  sample  was  drawn 
with  the  sampling  tube. 

Determinations  of  fat  in  the  several  portions  gave  the  following 
resnlts: — 

First :  The  surface  portion  of  the  cream  before  it  was  disturbed 
by  pouring  contained  28  per  cent,  of  fat,  the  bottom  portion  only 
8  per  cent.,  or  less  than  \  as  much  as  the  surface. 
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Second ;  After  the  first  pouring,  there  was  a  difference  of  only 
one  and  one-quarter  per  oeot.  of  fat  between  the  surface  and  bot- 
tom portions  of  oream. 

Third:  The  sample  taken  with  the  tube  before  poaring  the 
cream  did  not  contain  within  three  per  cent,  as  nanch  fat  as  the 
whole  quantity  of  oream  was  known  to  contain. 

Fourth  :  After  ponring  once,  the  per  cent,  of  fat  in  the  sample 
drawn  with  the  sampling  tube  was  practically  the  same  as  that  in 
the  sample  drawn  after  the  second  poaring. 

The  reason  why  the  sampling  tube  did  not  draw  a  correct  sam- 
ple from  the  cream  which  had  stood  quiet  for  24  hours  was  that 
the  very  thick  cream  on  the  surface  was  pushed  aside  by  the  tube 
instead  of  filling  into  it,  thus  making  the  sample  deficient  in  fat. 
It  follows  that  it  is  necessary  to  mix  the  cream  even  when  a  aam- 
pling  tube  is  need. 

The  per  cents,  of  fat  found  in  the  test  just  described  were  as 
follows : — 

Fat  in  Cfream  whick  tlood  /or  24  hours. 

Simple  draws 
SnrnieB.  fiotloiD.       wlih  (uupliBB  tube. 

Notmiied 28.0  B.O  19.25 

Poured  once 23.15  22,0  22.S« 

Pouredtwioe 22.16 

Sampling  and  Weighing. — Lower  the  sampling  tube  with  the 
cock  open,  to  the  bottom  of  the  weighing  pail  which  holds  the 
mixed  cream.  When  it  is  filled  raise  it  out  of  the  liquid  and  allow 
it  to  drain  for  a  few  seconds.  By  this  means  the  tube  is  rinsed 
with  tbe  cream  to  be  sampled  and  any  traces  of  cream  adberiag 
to  the  tube  from  previous  use  are  removed.  With  the  cock  still 
open,  slowly  lower  the  sampling  tube  to  the  bottom  of  the  cream 
pail.  After  allowing  a  moment  for  tbe  cream  to  rise  in  the  tube 
to  the  same  height  as  in  the  pail,  close  tbe  oook  and  raise  the 
sampler  carefully  out  of  the  cream.  As  long  as  the  cock  is  closed 
the  cream  in  the  tube  will  not  flow  out,  unless  the  tube  is  strongly 
jarred.  Allow  the  cream  adhering  to  the  oulside  of  the  tube  to 
drain  ofE  for  a  few  seconds,  then  put  the  lower  end  into  the  col- 
lecting bottle  which  bears  the  patron's  number  on  its  cork  and 
open  the  cock.  The  cream  will  then  flow  out  of  the  sampler  into 
the  bottle,  which  is  afterwards  securely  corked  and  put  into  the 
cream-gaiherer*s  case.  Immediately  weigh  tbe  cream  in  the 
oream  pail  to  the  quarter  or  half  pound  as  may  be  judged  eipedi- 
ent  and  record  the  weight. 
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If  the  pstron  has  more  than  one  pailfnl,  repeat  vith  each  pail* 
fal  the  operatioD  of  sampliDg  and  veigbing,  patting  all  the  Bam- 
pleB  in  one  and  the  same  bottle.  Weigh  all  cream  collected,  in 
one  and  the  eame  aampling  pail  and  draw  a  sample  from  each 
teparaU  portion  weighed. 

In  case  a  patron  haa  bo  little  cream  that  a  single  portion  drawn 
by  the  tube  from  day  to  day  will  not  be  auffioient  to  make  a  com- 
powte  sample  large  enough  for  testing,  two  or  more  cores  may  be 
taken,  but  at  every  gathering  the  eame  number.  If  two  cores  are 
taken  to-day,  then  two  nrnat  be  taken  to-morrow  and  every  day 
nntil  the  teat  is  made ;  if  three  cores,  then  three  erery  day. 

Operating  according  to  theae  directions  the  sample  not  only 
represenu  the  qaality  of  the  whole  amonnt  of  cream,  bat  is  also 
proportional  to  its  quantity.  If  a  patron  fomishes  twice  as  much 
cream  to>day  as  he  did  yesterday,  the  sample  drawn  from  to-day's 
cream  will  also  be  twice  as  large  as  yesterday's  and  if  there  is 
a  decided  difference  in  the  quality  of  cream  on  the  two  days  this 
method  of  aampling  will  make  dne  account  of  it  in  the  composite 
sample. 

When  the  whole  quantity  of  cream  ia  very  small,  less  than  halt 
a  pailfnl,  it  is  best  not  to  take  a  sample  in  the  way  above 
described,  bnt  patting  the  sampler  in  the  cream,  apply  the  month 
to  the  stop  cock  and  suck  the  sampler  full,  dose  the  cock  and 
transfer  this  sample  to  the  collecting  bottle. 

The  size  of  the  sample  taken  in  this  way  does  not  correspond  to 
the  quantity  of  cream,  but  the  possible  error  thus  introduced  is 
inconsiderable  when  the  qaentity  of  cream  is  small  and  nearly 
alike  from  day  to  day. 

If,  however,  it  is  desired  to  be  more  exact,  small  lots  of  cream 
can  be  sampled  in  the  way  first  described,  in  a  pail  having  a 
diameter  of  four  inches. 

A  given  quantity  of  cream  in  this  pail  will  have  four  times  the 
depth  which  it  has  in  the  larger  one  and  the  sampler  will  there- 
fore draw  a  sample  four  times  as  large. 

Where  the  gatherer's  route  is  long  there  has  been  some  trouble 
daring  the  hottest  days  of  summer  with  the  samples  souring  or 
churning  during  trausiL  The  cbuming  may  take  place  without 
the  sample  souring.  Such  samples  should  be  rejected  as  it  is  bet- 
ter to  lose  a  dngle  day's  sample  occasionally  than  to  render  the 
composite  sample  unfit  for  testing.  If  during  hot  days  the  gath- 
s  bis  case  of  samples  in  a  box  with  a  piece  of  ice,  sonr- 
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iDg  and  ohuroing  can  generallj'  be  prevented  provided  the  cream 
bas  been  properly  cared  for  previously  by  the  patron  and  the 
gatherer  is  not  on  the  road  more  than  half  a  day.  Chnraing  can 
be  avoided  by  filling  the  collecting  bottles  full  to  the  cork  tbos 
avoiding  tbe  agitation  which  takes  place  in  partially  filled  bottles. 
The  eamples  thna  obtained  are  all  of  the  same  size  and  do  not 
represent  the  quantity  of  cream.  If  experience  has  proved  that 
the  cream  of  the  several  patrons  does  not  vary  greatly  in  quantity 
from  day  to  day  it  is  sufficiently  accurate  to  add  samples  of  the 
same  size  from  day  to  day  to  the  composite  sample.  If,  however, 
there  is  considerable  variation  a  quantity  proportional  to  the 
weight  of  cream  furnished  may  be  measured  out  each  day  in  a 
graduate  from  each  man's  sample  and  added  to  the  corresponding 
composite  sample. 

As  samples  of  each  patron's  cream  come  in  to  the  creamery  the 
superintendent  has  opportunity  to  gain  an  idea  of  the  quality  of 
the  product  furnished  by  each.  If  a  sample  is  sour  or  foul  smel- 
ling when  it  reaches  the  creamery  it  is  usually  evidence  that  the 
patron  has  been  remiss  in  caring  for  his  cream.  We  have  been 
told  by  a  creamery  manager  that  the  feeding  of  turnips  may  also 
be  detected  by  the  odor  of  the  daily  samples. 

THB   COUFOSITB   BAJIFLE. 

I^-eservative. — Bichromate  of  potash  when  added  in  the  propor- 
tion of  one  grain  of  the  salt  to  two  ounces  of  cream  (or  milk)  will 
preserve  tbe  sample,  when  kept  in  a  cool  place,  in  a  suitable  con- 
dition for  testing  for  at  least  two  weeks. 

Although  poisonous,  this  substance  is  by  no  means  so  violeal 
a  poison  as  corrosive  sublimate,  which  some  have  recommended, 
and  may  be  used  with  comparatively  little  danger.  It  gives  to 
tbe  liquid  an  orange  yellow  color  easily  distinguishable  from  pure 
cream  (or  milk)  which  lessens  the  danger  from  its  use.  Packages 
containing  this  material  should,  however,  always  be  labelled 
"  Poison,"  The  quantity  used  need  not  be  weighed  as  the  amount 
may  vary  considerably  withont  affecting  the  resnlts,  although 
greatly  excessive  quantities  are  to  be  avoided. 

A  pistol  cartridge  shell,  of  .S2-inch  calibre,  out  to  a  length  ot 
i  inch,  will  hold,  when  loosely  filled,  enough  of  finely  powdered 
bichromate  to  preserve  one-quarter  of  a  pint  of  cream.*'     Con- 

*  A  .22-bch  calibre  shell  cut  to  i  loch  long  bolda  enough  to  preserrs  i  piDt. 
A  .32-mch  calibre  shell  cut  to  i  inch  long  holds  enough  to  preserve  i  pint. 
A  .32-iiich  calibre  shell  cut  to  i  inch  long  holfU  enough  to  preserve  one  pine. 
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Teoieot  measares  can  be  made  by  catting  ofi  shells  to  the  proper 
length  with  a  file  and  soldering  on  a  piece  of  wire  for  a  handle. 

When  beginning  a  series  of  tests,  place  in  each  composite 
aample  bottle  the  quantity  of  powdered  bichromate  of  potash 
required  for  keeping  one-qnarter  of  a  pint  of  cream.  If  the 
qnanttty  at  any  time  amounts*to  more  than  this,  more  bichromate 
may  be  added. 

Tranaferring  the  Samples. — As  soon  as  the  collected  samples 
arrive  at  the  creamery,  shake  each  moderately,  pour  it  into  the 
composite  sample  bottle  bearing  the  con-esponding  onmber  and 
allow  the  ooUecUng  bottle  to  drain  for  a  moment.  Cork  the  com- 
posite sample  bottle  and  give  it  a  rotary  motion  to  mix  the  new 
cream  with  that  previoasly  collected,  as  well  as  with  the  bichro- 
mate. If  this  is  not  done,  the  thick  layer  which  has  risen  since 
the  last  addition  of  oream,  may  adhere  to  the  side  of  the  bottle 
and  finally  interfere  with  taking  the  portion  for  testing.  Keep 
the  samples  in  a  cool  place,  but  do  not  allow  them  to  freeze.  The 
small  collecting  bottles  and  corks  should  be  put  into  hot  water  at 
once,  or  before  the  adhering  oream  dries  to  them,  should  be 
washed,  dried  and  placed  in  the  cases  ready  for  the  next  collect- 
ing trip.     Since  only  the  corks  are  marked,  no  confasion  of  bottles 
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TeH  Bottles. — The  form  of  cream  bottle  devised  by  Mr.  Win- 
ton,  and  described  in  Bulletin  117  of  this  Station,  is  suited  for 
creamery  use.  (See  figure  1,  page  224.)  It  has  a  wider  neck  than 
the  bottles  used  for  testing  milk.  The  neck  is  graduated  from 
0  to  30  per  cent.,  but  the  readings  can  be  readily  made  to  a 
quarter  of  a  per  cent. 

One  of  the  most  convenient  ways  of  nnmbering  the  test  bottles 
is  to  have  a  ground  or  etched  spot  on  the  neck  of  the  bottle 
above  the  graduation,  on  which  the  number  of  the  test  can  be 
marked  with  a  lead  pencil. 

The  necessary  grinding  may  be  done  with  a  sharp  wet  file. 

Pipettee. — The  cream  is  measured  in  a  pipette  delivering  18 
cubic  ceotimelers.  The  opening  at  the  lower  end  should  be 
rather  larger  than  for  milk  pipettes,  so  that  the  cream,  which  is 
thicker  than  milk,  will  deliver  readily.     See  fig.  2. 

Acid  JUeaeure, — This  is  a  glass  graduate,  which  holds  when 
filled  to  the  mark,  17.fi  cubic  centimeters.    The  labor  of  measuring 
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the  acid  may  be  oonsiderebly  diminished  by  osiag  the  spemaL  fomu 
of  apparatus  devised  by  Famngton,  Patrick  and  Greiner.  See 
flg  3. 
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Fia,  1,  Fio.  a.  Fio.  3. 

Centrifugal  Machine. — The  so-oalled  steam  tnrbine  testers  are 
especially  adapted  for  creamery  use.  The  power  is  commom- 
cated  by  a  jet  of  steam,  playing  into  pockets  attached  to  the  rim 
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of  tbe  wheel  which  csrrieB  the  bottles.  By  this  device  the  time 
and  labor  oonsumed  in  operating  the  hand  machine!  are  spared 
and  tbe  more  complicated  machinery  of  the  power  testers  is 
avoided.  The  escaping  steam  keeps  the  contents  of  the  bottles 
from  cooling,  and  after  tbe  last  whirling,  the  fat  la  at  a  proper 
temperature  for  measDring.  The  wheel  to  which  the  bottles  are 
attached  should  make,  during  the  test,  from  700  to  1300  revoln- 
tioDS  per  minnte,  according  to  its  diameter ;  "00  revolutions  being 
sufficient  for  the  larger  wheels  with  a  diameter  of  about  20  inches, 
while  12-inch  wheels  should  ran  at  the  rate  of  1200  revolutions 
per  minute.  The  machine  should  have  a  spindle  to  which  a 
speed  indicator  can  be  applied,  and  shoald  be  tested  from  time  to 
time  to  make  sure  that  it  is  working  properly.  We  have  found, 
in  creameries,  machines  which  were  running  too  slowly  to  do 
thorough  work.  In  ordering  machines  it  should  be  specified  that 
they  shall  be  fitted  with  a  spindle  for  testing  speed  aod  that 
when  the  machine  is  loaded  with  the  test  bottles  the  shaft  shall 
make  the  proper  number  of  revolutions  per  minute  with  30  pounds 
of  steam.  Be  sure  that  the  steam  pipe  is  large  enough  to  deliver 
dry  steam  and  that  while  the  tester  is  ninDtng,  the  steam  is  not 
used  elsewhere  in  such  quantity  as  to  iaterfere. 

Commercial  Sulphuric  Acid  ( Oil  of  Vitriol). — This  should  have 
a  specific  gravity  of  1.82  to  1.83.  If  much  stronger,  tbe  fat  will 
be  of  a  dark  color ;  if  weaker,  the  fat  is  liable  to  be  contami- 
nated with  undissolved  curd.  It  should  be  purchased  of  guaranteed 
strength.  The  acid  should  be  kept  in  tightly  stoppered  bottles, 
as  otherwise  it  rapidly  absorbs  moisture  from  the  air  and  becomes 
too  weak.  The  stopper  should  be  of  either  glass  or  rubber  and 
not  of  oork,  which  is  rapidly  destroyed  by  the  acid.  This  oil  of 
vitriol  is  extremely  corrosive.  It  will  ruin  very  quickly,  clothing 
or  leather  on  which  it  falls  and  soon  makes  painful  burns  if  in 
contact  with  the  skin.  If  the  hands  come  in  contact  with  it  they 
should  be  immediately  and  thoroughly  rinsed.  Sal-soda  or  wood 
ashes  will  DeDtralise  it  and  check  its  corrosive  actioD,  The 
greatest  care  must  be  used  in  handling  this  acid. 

Apparatus  for  Filling  the  Test  Bottles  With  Hot  Water. — A 
convenient  arrangement  for  this  purpose  consists  of  a  four  quart 
pail,  the  contents  of  which  may  be  delivered  through  a  piece  of 
small  flexible  rubber  tubing  attached  to  a  piece  of  metal  tubing 
that  is  soldered  on  the  side  of  the  pail  at  the  bottom.  The  rubber 
tubing  is  about  three  feet  long  and  provided  with  a  pinch-cook. 
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For  nse  tbe  pail  is  filled  with  boiling  hot  water  and  placed 
DD  a  snpport  a  foot  or  two  above  the  machine,  thus  giving  tbe 
necessary  bead.  By  opening  and  closing  the  pinch-cock,  the  hot 
water  may  be  delivered  in  the  bottles,  in  proper  quantity. 

Making  the  Test. 

Teste  may  be  made  twice,  three  times,  or  four  times  a  month, 
as  is  most  convenient,  since  experience  has  proved  that  bichro- 
mate will  keep  cream  at  least  two  weeks. 

The  details  of  the  process  of  testing  are  best  described,  sab- 
fltantially,  in  Dr.  Babcock's  own  words.  Certain  minor  changes 
are  advisable,  as  the  directions  here  are  wholly  designed  for 
testing  cream. 

Temperature  of  (he  Cream. — Tbe  composite  sample  bottles 
sboald  be  brought  from  the  cold  room  into  the  room  where  the 
tests  are  to  be  made  and  allowed  to  warm  to  at  least  60°  F.  before 
testing.  The  effect  of  too  cold  cream  is  similar  to  that  of  too 
weak  acid. 

Mixing  the  iSample. — Shake  the  bottle  aniil  tbe  cream  is  thor- 
oughly mixed,  and  of  uniform  consistency. 

Meaeuring  the  Cream. — Immediately  after  mixing,  the  pipette 
is  filled  by  placing  its  lower  end  in  the  cream  and  sucking  al  tbe 
upper  end  until  the  cream  riaes  above  tbe  mark  on  the  stem ;  then 
remove  the  pipette  from  the  mouth  and  quickly  close  tbe  tube  at 
the  apper  end  by  firmly  pressing  the  end  of  the  fore-finger  to  pre- 
vent access  of  air.  So  long  as  this  is  done  the  cream  cannot  flow 
from  tbe  pipette.  Holding  ibe  pipette  in  a  perpendicular  position, 
with  the  mark  on  a  level  with  the  eye,  carefully  relieve  tbe  pres- 
sure of  the  finger  bo  as  to  admit  air  slowly  to  the  space  above  tbe 
cream.  In  order  to  more  easily  control  the  access  of  air  both  the 
finger  and  end  of  tbe  pipette  should  be  dry.  When  the  upper 
surface  of  the  cream  coincides  with  the  mark  upon  the  stem,  the 
pressure  should  be  again  applied  to  stop  the  flow  of  cream. 
Kext,  place  the  point  of  the  pipette  in  tbe  mouth  of  one  of  the 
test  bottles,  and  removing  the  finger  allow  the  cream  to  flow 
into  the  bottle.  After  waiting  a  short  time  for  the  pipette  to 
drfun,  blow  into  tbe  upper  end  to  expel  tbe  cream  held  in  the 
point.  If  the  pipette  is  not  dry  when  used  it  should  be  filled  with 
the  cream  to  be  tested,  and  this  thrown  away  before  taking  the 
test  sample. 

Persons  who  have  had  no  experieDOe  in  tbe  use  of  the  pipette 
will  do  well  to  practice  a  short  time  by  measuring  water  into  a 
teat  bottle  before  attempting  to  make  a  teat. 
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Adding  the  Acid. — After  the  cream  has  been  measured  into  the 
test  bottle  the  test  may  be  proceeded  with  immediately,  or  the 
bottles  may  be  left  for  a  day  or  two  without  materially  cbaDgiog 
the  results ;  samples  that  have  remaioed  in  the  test  bottles  two  or 
three  months  and  which  had  commenced  to  mould  before  the  aoid 
was  added,  have  given  the  same  amount  of  fat  as  samples  tested 
immediately  after  being  meaaared.  If  the  cream  has  become 
coagulated,  the  curd  should  be  broken  up  by  shaking  the  teat 
bottle  before  the  acid  is  added.  It  is  advisable,  however,  that  the 
test  be  proceeded  with  immediately  after  the  samples  are  meas- 
ured, if  possible. 

The  volume  of  commercial  sulphuric  acid  required  for  a  test  is 
approximately  the  same  as  that  of  the  cream,  or  17.5  c  c.  for  the 
ordinary  test.  If  too  little  acid  is  added,  the  casein  is  not  all 
beld  in  solntion  throughout  the  test,  and  an  imperfect  separation 
of  the  fat.  results.  If  too  much  acid  is  need,  the  fat  itself  is 
attacked.  The  acid  need  not  b^  measured  with  great  accuracy, 
as  small  variations  will  not  affect  the  result. 

Great  care  must  be  taken  in  handling  the  acid  to  avoid  getting 
any  of  it  upon  the  skin  or  clothing,  as  it  is  very  corrosive.  If  by 
accident  any  is  spilled  upon  the  hands  or  clothes,  it  should  be 
washed  oft  immediately,  using  plenty  of  water.  A  prompt  appli- 
cation of  ammonia  water  to  clothing  upon  which  acid  is  spilled 
may  prevent  the  destruction  of  the  fabric  and  restore  the  color. 

When  all  the  samples  of  cream  to  be  tested  are  measured  ready 
for  the  test,  the  acid  measure  is  filled  to  the  17.5  c.  c.  mark  with 
sniphurio  acid,  and  from  this  it  is  carefully  poured  into  a  test 
bottle  containing  the  cream.  The  acid  being  much  the  heavier 
sinks  directly  to  the  bottom  of  the  test  bottle  without  mixing 
with  the  cream  that  floats  upon  it.  The  acid  and  cream  should 
be  thoroughly  mixed  together  by  gently  shaking  with  a  rotary 
motion.  At  first  there  is  a  precipitation  of  curd,  but  this  rapidly 
dissolves.  Much  heat  is  evolved  by  the  chemical  action  and 
the  solntion,  at  first  nearly  colorless,  soon  changes  to  a  very  dark 
brown,  owing  to  the  charring  of  the  milk  sugar. 

Whirling  the  BotSes. — The  test  bottles  containing  the  mixture 
of  cream  and  acid  should  be  placed  in  the  machine  and  whirled 
directly  after  the  acid  is  added.  An  even  number  of  bottles 
should  be  whirled  at  the  same  time  and  they  should  be  placed  in 
the  wheel  in  pairs  opposite  to  each  other,  so  that  the  equilibrium 
of  the  apparatus  will  not  be  disturbed.  When  all  the  test  bottles 
•re  in  the  apparatus,  the  cover  is~plaoed  upon  the  jacket  and  the 
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machine  turned  at  the  proper  speed  for  about  five  miDates.  The 
test  should  never  be  made  without  the  ooTer  being  placed  upon 
the  jacket  as  this  not  only  prevents  the  cooling  of  the  bottles  when 
they  are  whirled,  but  in  case  of  the  breakage  of  bottles,  maypro- 
teot  the  face  and  eyes  of  the  operator  from  injury  by  pieces  of 
glass  or  hot  acid. 

The  machine  should  be  frequently  tested  with  the  speed  indi- 
cator to  make  certain  that  the  bottles  are  whirled  at  the  required 
speed.  Too  slow  motion  results  in  imperfect  separation  of  butter- 
fat. 

If  a  steam  turbine  is  not  used,  the  test  bottles  should  be 
whirled  immediately  after  adding  the  oil  of  vitriol.  In  case  of 
delay  they  must  be  heated  to  a  temperature  of  about  200°  Fahr. 
before  putting  them  in  the  machine. 

Filling  the  bottles  with  hot  water. — As  soon  as  the  bottles  hare 
been  sufficiently  whirled,  they  should  be  filled  to  the  neck  with 
hot  water.  If  practicable,  distiyed  or  rain  water  should  be  used 
for  the  purpose.  The  bottles  are  most  conveniently  filled  by  help 
of  the  apparatus  already  described ;  the  flow  of  water  can  be  per- 
fectly ooDtrolled  by  the  pinch-cock  upon  the  rubber  tube.  If 
only  a  few  teats  are  to  be  made,  the  bottles  may  be  filled  with  a 
pipette,  or  by  pouring  from  a  graduate.  The  cover  should  then 
be  replaced  and  the  machine  turned  for  about  two  minutes. 
Hot  water  is  now  added  to  fill  the  test  bottles  nearly  to  the  28 
percent,  mark,  and  after  whirling  for  about  one  mioate  longer 
the  fat  is  ready  for  measuring. 

Meaturing  the  fat. — The  fat  when  meas- 
ured should  still  be  hot  to  the  touch. 

To  measure  the  fat,  hold  the  bottle  in  a 
perpendicular  position  with  the  scale  on  a 
level  with  the  eye,  observe  the  divisions 
which  mark  the  highest  and  the  lowest  limits 
of  the  fat.  The  difference  between  these 
gives  the  per  cent,  of  fat  directly. 

The  line  of  division  between  the  fat  and 
the  liquid  beneath  is  nearly  a  straight  line 
and  no  doubt  need  arise  concerning  the  read- 
ing at  this  point,  but  the  upper  surface  of  the 
fat  being  concave,  errors  often  occur  by  read- 
ing from  the  wrong  place.  The  reading 
should  be  taken  at  the  line  where  the  npper 
surface  of  the  fat  meets  the  side  of  the  tube 
and  not  from  surface  of  fat  in  the  center  of 
the  tube  nor  from  the  bottom  of  the  dark  line 
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caaaed  by  the  rerraction  of  the  curved  aarface.  For  iostance  in 
fig  4  the  readiug  ebould  be  taken  from  a  to  b  and  not  to  c  or  d. 

The  reading  may  be  made  with  less  liability  of  error  by  meas- 
uring the  length  of  the  column  of  fat  with  a  pair  of  dividers,  one 
point  of  which  is  placed  at  the  bottom  and  the  other  at  the  upper 
limit  of  the  fat.  The  dividers  are  then  removed  and  one  point 
being  placed  at  the  0  mark  of  the  scale  on  the  bottle  used,  the 
other  will  be  at  the  per  cent,  of  fat  in  the  cream  examined. 

Sometimes  bubbles  of  air  collect  at  the  upper  surface  of  the 
column  of  fat  and  (irevent  a  close  reading ;  in  such  eases  a  few 
drops  of  strong  alcohol  (over  90  per  cent.)  put  into  the  tube  on 
top  of  the  column  of  fat,  will  cause  the  bubbles  to  disappear  and 
give  a  sharp  line  between  the  fat  and  alcohol  for  reading.  When- 
ever alcohol  is  used  for  this  purpose,  the  reading  should  be  taken 
directly  after  the  alcohol  is  added,  as  after  it  has  stood  for  a  time, 
the  alcohol  partially  unites  with  the  fat  and  increases  its  volume. 

Whenever  the  fat  is  not  quite  clear,  more  satisfactory  resnlta 
may  be  obtained  by  allowing  the  bottles  to  stand  until  the  fat 
has  solidified  and  then  warm  them  by  placing  the  bottles  in  hot 
water,  before  taking  the  reading. 

The  way  of  reading  is  illustrated  in  the  figure.  The  bottom  of 
the  dear  yellow  liquid  fat  layer  is  at  a.  The  upper  surface  is 
represented  by  b,  c,  d.  The  readings  are  3.75  and  23,76.  The 
dificrence,  21.00,  is  the  per  cent,  of  fat  in  this  sample  of  cream. 

After  satisfactory  tests  have  been  made  on  all  the  samples,  the 
cream  that  remains  in  the  sample  bottles  is  thrown  away. 

Cleaning  the  Test  Bottle*. — If  the  fat  has  solidified  by  cooling, 
warm  until  it  is  melted.  This  may  be  done  by  replacing  the 
bottles  in  the  machine  and  turning  on  the  steam,  or  by  running 
hot  water  over  the  bottles  from  the  apparatus  already  described. 
Give  each  bottle  a  qnick  motion  so  as  to  throw  out  the  fat,  then 
empty  out  the  remainder  of  the  liquid,  shaking  all  the  time  to 
loosen  the  white  sediment  on  the  bottom.  Fill  to  the  brim  with 
boiling  water,  and  place  in  the  rack  to  empty  and  drain.  After 
wiping  ofi*  the  outside  with  a  cloth,  the  tubes,  although  not  per- 
fectly clean,  are  free  from  fat  and  ready  for  use  again. 

The  accompanying  plate,  Plate  XV,  shows  a  very  convenient 
arrangement  of  the  testing  apparatus  made  by  Mr.  B.  F.  Case, 
manager  of  the  Canton  Creamery,  at  Canton  Center,  in  this 
State. 

To  the  right  of  the  picture  is  a  steam  turbine  apparatus  carry- 
ing 60  test  bottles,  provided  with  a  speed  indicator.     Above  it 
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bangs  a  pail  from  which  the  hot  water  is  drawn  lor  filling  the  test 
bottles  after  whirling. 

On  the  bench  are  racks  for  drying  and  storing  the  tost  bottles 
and  pipettes  and  in  front  is  a  stand  to  hold  the  bottles  while  they 
are  being  filled. 

At  the  right  of  this  stand  is  a  convenient  apparatus  for  meas- 
uring the  oil  of  vitriol  into  the  test  bottles. 

At  the  extreme  left  is  a  sink  for  washing  apparatus.  The  water 
can  be  quickly  heated  from  the  hose  attached  to  the  steam  pipe. 
The  cupboards  above  carry  bichromate  of  potash  and  any  other 
chemicals  and  apparatus  which  are  desired, 

Plate  XIU. 


Plate  XIII  shows  the  method  of  storing  the  composite  samples 
at  the  Canton  Ci'camcry.  The  closets,  closing  in  front  by  doora 
hinged  at  the  top,  which  can  be  securely  locked,  and  commnni- 
cating  at  the  back  with  ihc  cold  storage  room,  are  fitted  with 
drawers,  each  devoted  to  a  particular  cream-gathering  route. 
Each  )ar  bears  the  number  of  one  of  the  patrons  and  all  samples 
of  bis  cream  are  ]>oured  hito  it  as  soon  as  brought  in. 
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Book  Keeping  of  the  Babcock  Test  Ststeu. 
The  pounds  of  cream  collected  from  each  patroo  are  recorded 
from  day  to  day  and  fooled  up  at  the  end  of  the  month,  exactly 
as  was  done  with  spaces  by  the  space  system.  The  record  of  the 
Babcock  toata  are  conveniently  kept  by  themselves  in  a  book  or 
on  blanks  prepared  for  the  purpose.  Once  a  month  the  total 
pounds  of  cream  furnished  by  each  patron,  and  the  average  per 
cent,  of  fat  in  it,  are  posted  in  the  ledger.  Fractions  of  a  pound 
are  carried  over  to  the  next  month  and  the  percentages  of  fat  are 
given  to  one  place  of  decimals.  The  ledger  is  generally  ruled 
with  oolnmns  properly  headed  for  names  of  patrons,  numbers  of 
patrons,  pounds  of  cream,  pounds  of  fat,  average  per  cent,  of  fat, 
And  finally  the  amount  due,  as  shown  below  : 

JaHDAKT,   1895. 
No.  of  Kime  D(  Poandaof       Ave  rife  per       PoonAaot       FiTOicnt  u  Do 

pouon.  patron.  cream.  cenl.ottaL  tel.  p«r  m.  of  tal. 

1  Jobo  Smith  1600  IS  9  283.6  $3S.06 

2  Jamaa  Jones  U7  20.^  29.7  8.91 

3  HcDryBrowQ  963  14.0  131,8  40.41 

This  arrangement  is  compact  and  gives  opportunity  to  foot  np 
the  total  pounds  of  cream  and  fat  received  during  the  month  by 
the  creamery,  and  the  total  amount  paid  the  patrons. 

In  the  monthly  report  for  distribution  among  the  patrons 
detstlB  such  as  are  on  page  232  may  be  given. 

Rec6bd3  op  Five  Conkecticdt  Creaubries  Running  on  tbb 
Babcock  Test  Ststbh. 

In  the  following  table  is  given  an  abstract  from  the  records  of 
five  creameries  which  bave  used  the  Babcock  system  of  payment 
(or  from  five  to  tea  months,  to  the  entire  satisfaction  of  the 
creameiy  managers  and  nearly  alt  of  the  patrons. 

It  will  be  noticed  that  while  the  average  composition  of  the 
«ream  of  all  the  patrons  does  not  show  very  great  flnctnations, 
from  16.9  to  19.8  per  cent,  of  fat,  the  cream  of  certain  patrons  on 
certain  days  has  contained  as  little  as  9.6  per  cent,  of  butter-fat 
jLnd  of  other  patrons  has  contained  HO  per  cent. 

Under  this  system  of  payment  however  both  those  whose  cream 
is  exceptionally  poor  and  those  whose  cream  is  exceptionally  rich 
receive  their  fair  share  and  only  their  fair  share  of  the  payments. 

The  pounds  of  cream  required  to  make  a  pound  of  butter  has 
varied  between  4.18  and  5,02  and  has  averaged  4.64  lbs. 
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The  lowest  average  per  cent,  of  fat,  16.9  was  daring  December 
at  creamery  A  and  it  took  more  pooDds  of  this  cream,  fi.OS,  than 
of  any  other  to  make  a  pound  of  butter.  On  the  other  hand  the 
highest  average  per  cent,  of  fat,  20.3,  obtained  dnring  October  at 
creamery  D,  oorresponda  with  the  lowest  namber  of  pounds  of 
cream  required  to  make  a  pound  of  batter,  4.16. 

In  general. the  poorer  the  cream  in  fat  the  more  pounds  it  takes  to 
make  a  pound  of  butter  and  vice  verta. 

The  Dumber  of  pounds  of  butter-fat  in  the  cream  required  to 
make  a  pound  of  finished  butter  varied  between  .807  and  .87? 
pound  and  averaged  .641  pound. 
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COUPABISON   OF   THE   SpACE  StBTBU   AMD    THE   BaBCOCK   StSTEU 

OF  Payment  at  Six  Creameries. 

Tbe  comparisons  of  the  two  systemB  here  given,  were  made  at 
the  reqaest  of  the  Superintend  eat  or  the  President  of  each  of  the 
reBpeotive  creameries.  The  sir  creameries  used  the  Cooley  sys- 
tem exclusively.  Creameries  Nob.  1  and  2,  allow  tbe  patrons 
daring  the  winter  time  to  do  the  akimraing  themselves  every 
other  day,  or  in  some  oases  oftener.  At  creameries  Mos.  S  and 
5,  tbe  skimming  and  the  counting  of  spaces  is  all  done  hy  the 
oream -gatherers,  except  on  Sundays  when  it  is  done  by  the 
patrons.  Tbe  patrons  of  creameries  Nos.  4  and  6,  do  all  of  the 
skimming  and  count  their  own  spaces. 

At  tbe  creameries  where  tests  were  made  of  a  single  gathering, 
a  representative  of  the  Station  went  with  the  cream-gatberer  over 
his  route,  witnessed  the  skimming  (when  done  by  the  cream- 
gatherer),  and  weighed  and  sampled  the  cream.  The  samples 
were  tested  by  tbe  Station  agent  at  tbe  creamery.  In  the  week's 
trial  at  creamery  No.  4,  the  composite  system  as  here  described 
was  followed,  all  tbe  work  except  tbe  testing  being  done  by  tbe 
oreamery.  Details  of  the  teats  are  given  in  tables  on  pages  236 
to  344.  To  facilitate  their  study,  the  following  explanations  are 
given  : 

The  first  column  gives  the  numbers  which  represent  the  indi- 
vidual patrons. 

Spaces  of  Cream, — The  second  column  gives  the  spaces  credited 
to  each,  which  is  tbe  basia  of  payment  by  the  space  system. 

Pounds  of  Cream  and  per  cent,  of  Fat  in  the  Cream. — The 
third  and  fourth  columns,— pounds  of  cream  and  per  cent  of 
butter-fat  in  the  cream, — furnished  the  data  for  calculating  the 
quantity  of  butter-fat  to  be  credited  lo  each  patron. 

It  should  be  noticed  that,  from  the  number  of  flpaces  and  the 
total  weight  of  "  cream  "  given  in  the  tables,  it  is  not  possible  to 
calculate  tbe  average  weight  of  a  space  accurately,  because  some 
cream-gatherers  or  patrons  "draw  closer"  than  others,  that  ie, 
draw  ofi  more  of  tbe  skim-milk  from  the  cream,  after  measuring 
the  spaces. 

In  any  case  some  skim-milk  is  gathered  with  tbe  cream,  and  in 
some  cases  much  more  than  in  others.  Again,  if  the  gatherer 
draws  equally  "close"  from  each  can,  still  a  larger  proportion  of 
skim-milk  will  go  with  the  cream  from  a  can  which  is  half  fall 
than  from  one  which  is  full. 
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The  namber  of  apaces  of  cream  ot  course  i§  not  changed,  how- 
ever ranch  ekim-milk  is  ponred  with  it  into  the  cream  carrier. 
Nor  on  the  other  hand,  is  the  quantity  of  bntter-fat,  credited  to 
the  patron  by  the  Babcock  Sygtem,  made  either  larger  or  smaller 
by  the  amonnt  of  skim-milk  that  is  weighed  with  the  cream,  for 
the  more  skim-milk  that  is  added,  the  lower  will  be  the  per  cent, 
of  butter-fat  shown  by  the  test. 

For  instance,  suppose  a  patron  has  SO  ponnds  of  cream  which 
would  test  25  per  cent,  butter-fat,  and  hence  would  credit  him 
with  12^  pounds  of  batter-fat,  and  suppose  fae  mixes  with  it  2S 
pouDds  of  skim-milk  so  that  the  cream -gatherer  credits  him  with 
TD  ponnds  of  cream  instead  of  fifty.  He  gains  nothing,  for  the 
Babcock  test  will  only  show  16.7  per  cent,  of  fat  in  this  mixture, 
which  is  equivalent  to  12^  pounds  of  fat,  the  same  that  would  be 
credited  from  60  pounds  of  rich  cream. 

Per  cent,  of  Fat  in  the  Cream. — It  follows  from  the  explanation 
just  given  that  the  per  cent,  of  fat  in  the  total  qaautity  of  cream 
weighed  is  o/itse^f  no  accurate  index  of  the  relative  value  to  the 
creamery  of  each  |)atron's  cream. 

The  gatherer  may  have  skimmed  one  patron's  cream  much 
closer  than  another's,  that  is,  he  may  have  taken  with  the  cream 
in  one  case  more  skim-milk  than  in  another. 

Pounds  of  Pbt  in  the  Cream. — The  fifth  column  (calculated 
from  the  two  preceding  columns),  is  the  basis  of  payment  by  the 
Babcock  System,  It  is  not  butter  but  butter-fat,  the  essential 
ingredient  of  butter,* 

The  other  colnmna  of  the  table  are  those  which  deserve  the 
careful  study  of  every  manager  and  patron  of  a  cream-gathering 
creamery,  for  they  lurnish  a  comparison  of  the  two  systems,  and 
show  moreover  just  what  is  the  state  of  things  in  the  present 
creamery  practice  of  Connecticut. 

Pounds  of  JFat  in  100  "  Spaces "  of  Cream. — This  column 
shows  the  relative  value  of  the  "  spaces  "  taken  from  the  different 
patrons.  Notice  in  Table  I,  for  example,  that  while  100  "  spaces  " 
of  cream  from  Patrons  Nos.  6,  8,  18  and  19  furnish  to  the 
creamery  IS  pounds  or  more  of  pure  butter-fat,  100  spaces  of 
cream  from  Patrons  Nos.  12,  IS  and  21  supply  not  more  than 
11^  pounds. 

*  Butter  is  a  miiture  of  some  SO  to  90  per  cent,  of  pure  butter-fat  with  variable 
quantitiea  of  water,  salt  and  curd. 
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Spaces  of  Cream  required  to  make  a  Pound  of  Average 
Sxttter. — TbU  column  expreaseg  in  a.  more  popular,  but  lees  acon- 
r&te  way,  the  facts  given  in  the  preceding  column.  Butter  in 
eaoh  case  ia  aaaumed  to  contain  8S  per  cent,  of  butter-fat. 

Beferring  again  to  Table  I,  there  is  seen  abundant  illastration 
of  the  tronblo  which  is  spoken  of  at  every  dairymen's  meeting. 
Patrons  5,  8,  18  and  19  furnished  cream  which  required  less  than 
4  spaces  to  nialce  a  pound  of  butter,  while  7^  to  8  spaces  of  the 
cream  from  Patrons  12,  15  and  21  were  i-eqnired  to  make  a  pound 
of  batter. 

The  next  two  columns  show  the  Payment  for  the  Cream  by  the 
Space  System  at  4  cents  per  space,  and  Payment  for  the  Cream 
by  the  Babcock  Test  System  at  28  + cents  per  pound  of  butter-fat. 

The  price  per  pound  of  fat  given,  was  obtained  by  dividing 
the  sum  of  the  amounts  paid  eaoh  patron  by  the  total  number  of 
pounds  of  fat  from  his  cream.  The  number  of  pounds  of  fat  in 
eaoh  patron's  cream  was  multiplied  by  this  price  per  pound,  thus 
giving  the  price  paid  for  bis  cream.  The  columns  which  give  the 
cost  of  the  cream  by  the  two  systems,  both  foot  up  to  the  same 
amount  in  dollars  and  cents. 

These  columns  give  the  amounts  each  man  would  receive  if  the 
same  total  amount  of  money  was  distributed  by  the  two  systems. 

Percentage  difference. — In  the  last  column,  the  difference  in  the 
payment  by  the  two  systems,  is  given  in  per  cents.  Those  with 
+  sign  would  receive  more  by  the  test  system ;  those  with  the  — 
sign  less.  Supposing,  for  example,  the  percentage  difference  for 
a  patron  is  -f  10,  then  that  patron  woald  receive  by  the  Babcock 
test  system  t1 10.00,  whcro  he  gets  by  the  space  system  tlOO.OO, 
but  if  —  10,  then  he  would  receive  only  $90.00  by  the  Babcock 
test  system  when  by  the  space  system  he  would  receive  tlOO. 

In  this  connection  should  be  mentioned  the  fact  that  the  par^ 
chase  of  a  Babcock  tester  and  the  drawing  of  samples  of  cream 
in  the  presence  of  patrons  has  in  some  cases  made  a  very  notioe- 
able  change  in  the  quality  and  quantity  of  cream  furnished. 

The  superintendent  of  one  of  our  creameries  reports  that,  dur- 
ing the  week  immediately  following  the  taking  of  samples  for 
testing  at  the  creamery,  thenumber  of  spaces  of  oream  charged 
to  the  creamery  notably  diminished,  bat  at  the  same  time  the 
output  of  butter  increased.  The  Babcock  test,  before  \\s  adoption 
as  a  basis  for  payment,  had  paid  for  itself  in  this  way. 
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FIELD   EXPERIMENT  WITH  MAIZE. 


OBSERVATIONS  ON   THE  GROWTH  OF  MAIZE  CON- 
TINUOUSLT  ON  THE  SAME  LAND. 

Bt  E.  H.  Jemeins. 

In  the  years  1888  and  1889  a  parcel  of  land  coDtaining  1-}  acres 
which  had  been  a  meadow  for  some  years  previous,  was  dressed 
with  commercial  fertilizers  aod  planted  to  corn.  Fertilizers  and 
crops  were  weighed  and  analyzed  each  year  and  the  enrichment 
or  exbanstion  of  the  soil  by  the  dressing  and  cropping  were 
determined  as  accurately  as  possible. 

In  the  spring  of  1890  this  land  was  divided  into  four  strips, 
each  containing  three-tentbs  of  an  acre,  and  was  dressed  as  shown 
in  the  following  diagram. 


Plot  A.— Cow  UsDUre  at  the  rata  of  10  cords  per  acre. 

. 

Plot  B.— Hog  Manure  at  Ae  rate  of  13}  cords  per  aoie. 

s 

1 

Plot  C— Fertilizer  ChemicalB  at  the  rate  of  1700  pounda  per  acre. 

f 

Plot  D.— No  manure  or  fertilizer  of  bd;  kind. 

Com  was  planted  in  drills  four  feet  apart  and  tbe  stalks  stood 
singly  St  distances  of  ten  inches  in  tbe  drill.  Tbe  crop  from 
each  plot  was  separately  weighed  and  analyzed. 

The  several  plots  have  received  the  same  dressing  as  in  1H90 
annually  since  that  time,  have  been  planted  with  the  same  variety 
of  seed  and  have  been  under  the  same  conditions  of  planting, 
cuItivaUoti  and  harvesting. 

Full  particulars  regarding  the  details  of  the  experiment  and  the 
results  obtained  from  year  to  year  will  be  found  in  the  Reports 
of  this  Station  for  1890,  pages  183  to  194;  1891,  pages  139  to 
149;  1892,  pages  122  to  129;  1693,  pages  286  to  300. 

The  experiment  was  repeated  in  1894  precisely  as  in  the  four 
years  previous. 

The  Ume  and  method  of  plowing,  planting,  cultivating,  and 
harvesting  was  essentially  the  same  as  in  previous  years. 
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Considering  eimply  the  groHs  amounta  of  nittpgen,  phosphorio 
acid  knd  potanh  wbicb  the  dressing  added  to  tbe  soil  of  the  sev- 
eral plots  aad  those  which  the  crops  removed,  it  appears  from 
Table  Til,  to  be  noticed  later,  that  after  the  crop  of  1894  vas 
harvested  there  had  been  added  to  Plot  A  per  acre,  in  excess  of 
toftat  had  been  taken  off  in  crops  over  930  pounds  of  nitrogen, 
680  of  phosphoric  acid  and  710  of  potash,  all  from  cov  manure. 

The  corresponding  enrichmeot  of  Plot  B  consisted  per  acre,  of 
over  ]570  pounds  of  nitrogen,  2890  of  phosphoric  acid  and  100  of 
potashj  all  from  hog  manure.  The  very  large  excess  of  phos- 
phoric acid  in  the  hog  mannre  is  due  to  the  fact  that  the  hogs 
were  fed  chiefly-  on  hotel  garbage,  which  contained  a  large  quan- 
tity of  hoses  of  fowls. 

The  enrichment  of  plot  C,  per  acre,  amounted  to  over  416 
pounds  of  nitrogen,  831  of  phosphoric  acid  and  158  of  potash  all 
from  fertilizer-chemicals. 

Plot  D  received  fertitizer-ohemicals  in  1888  and  1889,  bat  in 
the  following  four  years  no  dressing  of  any  sort ;  so  that  after 
the  harvest  of  1894  it  had  acquired,  per  acre,  85  ponnde  more  of 
phosphoric  acid  (rrom  the  applications  of  1888  and  1889),  than 
the  crops  had  removed,  but  had  lost  287  pounds  of  nitrogen  and 
54  pounds  of  potash. 

Plot  B  also  received  more  "organic matter"  from  the  dressing 
than  plot  A,  while  plot  C  acquired  only  an  insignificant  amount 
in  the  dressing  of  fertilizer-chemicals,  and  plot  D  none  at  all. 

Plot  A  receives  annually  about  3,207  pounds,  plot  B  about 
5,440  pounds  and  plot  C  not  more  than  200  pounds  of  organic 
matter. 

Oboss  Yield  of  the  Plots  in  1894. 
Table  I  presenU  the  gross  weight  of  the  kernels,  cobs  and 
stover  harvested  on  each  plot.  Inasmuch  as  the  kernels  were 
air-dried  on  the  cob,  the  weight  of  the  latter  in  the  field-cured 
condition  could  not  be  taken.  Hence  the  weight  of  the  kernels 
given  in  the  table  is  slightly  higher  and  that  of  the  cobs  slightly 
lower  than  it  should  be.     But  the  error  is  small. 

Tjlbls  I. — Oboss  Yield  of  the  Plots  in  Poumds  pee  Aceb. 
1894. 
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Since  these  crops  contaiD  a  Urge  aod  variable  qaaotity  of 
water  a  strict  comparison  of  the  yields  can  only  be  made  on  the 
dry  matter  which  the  crops  contain. 

This  appears  in  Table  II. 

Table  II. — Dbt   Matter  of  the  Cbops,   Pounds  peb  Acbe. 
1894. 

In  Kernel!,     In  Gobi.     In  BLOTcr.        ToUI. 

Plot  A,  COW  msnure 1170.4  323.0  1927.3  *020.7 

Plot  B,  hog  manure 1666.4  3S3.6  1806.4  3846.4 

Plot  C,  ferdlizet-chemicalB  ITGl.l  8B9.4  1171.1  3B9T.S 

PlotD,  no  fertilizer 1143.1  231.3  1311.6  2S91.3 

Dnring  the  last  five  years  there  has  been  no  striking  difference 
in  the  crops  of  these  fonr  plots  as  far  as  the  proportion  of  ker- 
nels, oobs  and  stover  is  concerned  Qoless  perhaps  the  crop  on  D 
which  received  neither  fertilizers  nor  manure  for  five  years,  had 
a  rather  larger  proportion  of  stover  than  the  others.  The  figures 
are  as  follows : 

Table  IIa,     Febcbntaqe  of  Watbb-fbeb  Eebkels,  Cobs  and 

StOTBB,   IK   THE    CbOFS.      AteBAGE   OF   FlTE   YeaBS. 

PlolA.         PlolB.  note.  PIOID, 

Kemeta 4G.9  46.4  46.3  43.8 

CobB 7.6  8.4  8.8  1.0 

stover 46.6  46.2  48.9  49.1 

100.00       100.00  100.0  100.0 

Excess  of  nitrogen  bae  not  made  the  crop  "  run  to  leaves  "  nor 
has  deficiency  of  plant  food  strikingly  afieoted  the  relative  pro- 
portion of  ears  and  stalks. 

The  relative  yields  of  dry  matter  from  these  plots  for  the  last 
five  years  are  given  in  Table  III,  the  yield  of  plot  A  being  marked 
in  each  case  as  lUO. 

Table    IIL — Relative    Yield  of   Dbt  Matteb  fbom  Plots 
A,  B,  C,  D  FOB  Five  Yeabs. 
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It  appears  that  daiitif;  the  five  yean  the  tvo  plots  A  and  B 
which  vere  dressed  with  heavy  applications  of  mannre  have 
yielded  on  the  average  the  same  amount  of  water-free  crop. 

Plot  C,  dressed  with  fertilizer  chemicals,  supplying  consider* 
ably  more  nitrogen,  phosphorio  acid  and  potsah  yearly  than  the 
crop  removed,  yielded  on  the  average  a  little  lees  than  nine  tenths 
as  mooh,  and  plot  D  without  fertilizers  six  tenths  as  mnch. 

The  relative  yield  on  plot  D  fell  steadily  till  1S94  when  it  rose 
very  ooneiderably. 

This  woold  indicate  that  this  plot  enffered  less  from  the  pro- 
longed drought  of  the  last  summer  than  those  which  had  beea 
dressed  with  mannre  for  a  term  of  years  and  which  contuned 
mnch  more  humus. 

Daring  the  last  five  years  there  has  been  a  pretty  regular  fall- 
ing off  from  year  to  year  in  the  yield  of  all  four  plots  as  is 
shown  in  Table  III*,  in  which  the  yield  of  dry  matter  for  each 
plot  in  1880  is  marked  as  100. 

Tjiblb  III*. — Bklativb   Yield  op  Dry  Matter  is  the   Five 
Yeabs  fsok  1890  to  1894. 

Plot  A.  Plot  B.  Plot  C.  Plot  D. 

1890 100  100  100  100 

1891 96      81      83      81 

1893 79      87      88      83 

1893 es      63      48      S4 

1894 44      41      48      41 

The  falling  off  in  yield  of  Plot  D  is  no  doubt  in  part  due  to 
lack  of  plant  food.  In  the  other  oases  this  cannot  be  the  oanse. 
Possibly  the  character  of  the  seasons  or  deterioration  of  the  seed 
com  may  explain  the  lessened  crops  on  the  other  plots. 

Yield  op  Each  Fooi>  Ingredient. 

In  Table  lY  are  given  the  quantities,  in  pounds  per  acre,  of 
each  food  ingredient  harvested  from  the  four  plots  in  1894. 

The  cobs  were  not  analyzed,  bnt  as  their  amount  is  relatively 
very  small,  the  average  composition  of  ooba  as  determined  in 
other  analyses,  is  used  for  the  calculation. 

The  yield  of  each  food  ingredient  from  the  four  plots  shows,  in 
general,  differences  like  those  already  noted  in  respect  to  the 
yield  of  total  dry  matter. 

Table  V  shows  the  composition  of  the  orops  on  the  fonr  plots, 
A,  B,  C,  and  D,  for  the  year  1894. 
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Table  VI  exhibits  the  striking  differences  in  the  percentage 
composition  of  the  crop  on  the  four  plots  calcolsted  ftvm  the  aver- 
age of  the  five  years. 

The  crops  on  A  and  6,  which  have  been  very  heavily  dressecl 
each  year,  tbe  one  with  cow  manure  the  other  with  hog  manure, 
have  a  like  composition. 

The  crop  on  0,  which  receives  each  year  a  liberal  dressing  of 
fertilizer  chemicals,  1500  pounds  to  the  acre,  contains  in  the  ker- 
nels considerably  less  ash'  or  mineral  matter  and  albuminoids 
than  the  crops  on  A  and  B,  and  correspondingly  more  nitrogen- 
free  extract  (starch). 

The  kernels  in  the  crop  on  D,  to  which  no  fertilizer  or  manure 
has  been  applied  since  1889,  have  Ij  per  cent,  less  albuminoids 
than  that  of  plots  A  and  B,  somewhat  less  ash  and  fat,  bat  more 
fiber  and  nitrogen-free  extract. 

TaBLB  VI. — AVBBAOE  CoMPOSmON  OP  THE  DhT  MaTTEE  OF 
KsBKEie  AKD  Stovrb  OV  Cbops  op  1890,  1891,  ]892,  1893 
AND    1894. 

Errnzls. 

Nltronn-rni 

Plot  A 1.38  11.26  1.69  80.33  6.34 

"    B 1.41  ll.Oa  1.89  80.66  6.22 


Stoveb. 

not  A e.80  6.40  32.SO  S2.B1  1.49 

"     B 6.48  6.63  B2.59  62.80  1.62 

"    C 6.60  6.6B  32.10  63.72  1.43 

"     D 6.M  6.01  32.17  63.83  1.4B 

To  complete  the  data  regarding  this  experiment  two  other 
tables  are  given. 

Table  Vn  gives  the  qnantiticB  of  nitrogen,  phosphoric  acid  and 
potash  which  were  added  in  the  manure  or  fertilizers  and  remained 
in  the  oropB  of  1894. 

It  also  gives  the  amounts  of  those  fertilizing  materials  which 
have  been  added  to  the  soil  capital  (+)  or  withdrawn  (— )  in 
the  seven  years  during  which  accurate  account  has  been  kept. 

Table  VIII  gives  the  record  of  the  crops  on  the  four  plots  for 
the  whole  period  covered  by  the  experiment  and  also  the  percent- 
age composition  of  the  several  crope. 
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FertilizerB;  IT6D  IbB.  liD«eed  meal,  1660  lbs.  cotton  hull  aaheB  per  aan,  con- 
taining 106  lbs.  nitrogen,  13S  lbs.  phoBphorlc  add  and  340  lbs.  poloah.  Oost, 
ICt.tB  per  ton. 


ToUI     776   " 

Qaality: — Burn,  very  free,  holds  fire  well,  does  not  ooal. 
Aeh,  clear  wbite,  does  not  flake.  Vein,  small,  fine,  some  white. 
Texture,  clear,  uDsweated,  good  grain.  Siza,  very  desirable. 
BipeneaSy  ripe.  Colon,  fairly  good.  Yield,  desirable,  Taate, 
fair.     Slem,  medium  to  small     Belalive  rank,  1st. 

Lor  C. 

Fertilizers:  2500  lbs.  cottoD  seed  meal,  1540  lbs.  ootton  hull  ashes  per  acre) 
containing  116  Iba.  nitrogen,  112  Iba.  phosphorio  add  and  343  lbs,  potash.    Cost, 

$T3.38  per  acre. 


Quality ; — Bum,  free,  holds  fire  well,  does  not  ooal.  Ash, 
clear  white,  does  not  flake.  Vein,  small,  fine.  lexture,  clear, 
unsweated,  good  grain.  Size,  very  desirable.  JUpeneat,  ripe. 
Colors,  fairly  good.  Yield,  desirable.  Thate,  fair.  Stem, 
mediam.     Belattve  rank,  Sth. 


Fertilizers:  3000  Iba.  cotton  seed  meal,  IBOO  Iba.  cotton  hull  ashes  per  acre, 
containing  210  lbs,  oitrogea,  1S4  lbs.  phosphorio  acid  and  343  Iba.  potash.  Cost, 
$81.00  per  acre. 


Quality: — Bum,  free,  holds  fire  well,  coals  slightly.  Ash, 
clear  gray  and  does  not  flake.  Fern,  mediam,  curly.  Jexture, 
mottled,  unsweated,  good  grain.  Size,  desirable.  Ripeness,  ripe. 
Colors,  medium.  Yield,  desirable.  Taste,  fair.  Stem,  medium, 
Beiative  rank,  Sth. 
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Fertilizers:  2260  lbs.  caator  pomace,  1660  lbs.  cotton  bull  Bshes  per  acre,  ci 
laiDmg  lOS  Iba.  nitrogen,  139  IbB.  pbooplioric  acid,  340  lbs,  potash.     Coat,  $61 


Total    790   " 

Quality  t^Sum,  free,  holds  fire  well,  incliDed  to  coal.  Ash, 
mixed  gray,  but  doeg  not  flake.  Vein,  promineDt,  cnrly,  white. 
Textttre,  mottled,  noeweated,  close  graiD.  Size,  desirable.  Jiipe- 
ness,  not  quite  ripe.  Colors,  uuBweated,  bad.  Yield,  undesir- 
able.    Taste,  bitter.    Stem,  medium,  woody.    Relative  rank,  29tb. 

Lot  p. 
Fertilizers:  ITSO  lbs.  linseed  meal,  600  lbs.  cotton  bull  tubes,  260 lbs.  Cooper's 
bone  per  acre,  containing  105  lbs.  nitrogen,  IbO  lbs,  phospborio  acid,  150  lbs. 
potasb.     Cost,  $41.19  per  acre. 


Quality  : — Bum,  free,  holds  fire  well,  coals  slightly.  Aek, 
clear  gray,  does  not  flake.  Yein,  small,  flne.  Texture,  mottled, 
unaweated,  dry,  good  grain.  Size,  desirable.  Ripeness,  ripe. 
Colors,  medium.  Yield,  desirable.  Taste,  fair.  Stem,  small. 
Relative  rank,  3d. 

Lor  G. 
Fertilizers:  3160  lbs.  caator  pomace,  1B60  lbs.  cotton  bull  ashes  per  acre,  coo- 
taining  175  lbs.  nitrogen,  1C4  lbs.  phosphoric  acid  and  343  lbs.  potasb.     Cost 
$81.32  per  acre. 

Tield;  43fi  lbs.  long  wrappers  per  acre. 
320    "    short        "         "       " 

Total  645   " 

Quality: — Burn,  fairly  free,  holds  fire  fairly  well,  does  not 
coal.  Ash,  clear  gray,  does  not  flake.  Vein,  medium.  TextHre, 
mottled,  gummy,  unsweated,  good  grain.  Size,  desirable.  Ripe- 
ness, ripe.  Colors,  undesirable.  Yield,  desirable.  Taste,  fair. 
Stem,  medium.     Relative  rank,  S2d. 
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FertilizerB:  4520  Ibe,  caator  pomace,  1S20  oottOD  bull  aBhos  per  acre,  oontaia- 
tag  210  lbs.   nitrogeD,  164  lbs.  phoepboric  acid,  342  ibe.  pocaeh.     Cost  $89.91 


Quality : — Barn,  Very  free,  holds  firo  well,  does  not  ooal. 
At^,  clear  gray,  does  not  flake.  Vein,  white.  Texture,  gammy, 
mottled,  uDsweated,  good  graiu.  Size,  little  large.  SipeneM, 
ripe.  Colors,  medium.  Yield,  good.  Taste,  fair.  Stem,  large 
and  woody.     Relative  rank,  9th. 


Fertilizers :  2260  Iba.  castor  pomace,  1660  lbs,  cotton  hull  aabea,  656  Ibe. 
nitrate  of  aoda  (tbe  latter  iu  two  applicationa  after  plaating),  per  acre,  contabi- 
Ing  210  Iba.  nitrogen,  13d  Iba  pbospboric  acid,  340  lbs.  potaah.    Cost,  $81.96  per 


Qaality : — JBum,  fairly  free,  holds  fire  well,  coala  slightly. 
Ash,  olear  gray,  does  not  flake.  Vein,  curly,  white.  lexture, 
unsweated,  gummy,  mottled,  good  grain.  Size,  deeirable.  Bipe- 
nesf,  not  quite  ripe.  Colors,  bad.  Yield,  poor.  Taste,  fair. 
Stem,  medium  to  small.     Belative  rank,  2ist. 

Lot  J. 

Fertilizers:  2260   tbs.   caator  pomace,    1660   Iba.   cotton  huU  aahes,  6S6  Iba. 
nitrate  of  soda  pet  acre  (ttie  latter  applied  aFter  planting),  containing  210  lbs. 
nitrogen,  139  lbs.  phosphoric  add,  340  lbs.  polaab.     Cost  (81.98  per  acre. 
Yield  806  lbs.  long  wrappers  per  acre. 
260    "    short        "         "       " 

Total   1066    " 

Quality  : — Burn,  very  free,  holds  fire  well,  does  not  coal.  AtA, 
olear  gray,  does  not  flake.  Vein,  small,  inclined  to  be  white. 
Texture,  fairly  good  but  unsweated,  good  grain.  Site,  desirable. 
Ripeness,  ripe.  Colors,  medium,  mottled.  Yield,  good.  Stam, 
medium.     Relative  rank,  6th. 
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FertlllEera;  1600  IbB.  coitoa  B«ed  meal,  1220  lbs.  double  maaure  salt, 
Cooper's  bone  per  acre,  containlDg  110  lbs.  Ditrogen,  150  Iba.  phosphor 
342  IbfL  potuh.     Coat,  $41.12  per  acre. 


Quality  : — .Bum,  holds  fire  fairly  well,  fairly  free  bnrn,  ooals 
slightly.  Ash,  dear  gray,  does  not  flake.  Vein,  early,  white. 
Textttre,  dry,  DDsweated,  good  grain.  Size,  desirable.  Sipetie$t, 
ripe.  Colors,  medinm.  Yield,  good.  Stem,  medium.  Jtelative 
rank,  Ifith. 


Fertilizert:  1500  Ibe.  cotton  seed  meal,  1220  lbs.  double  manure  salt,  360  IbB. 
Cooper's  booe,  300  lbs.  lime  per  acre,  cont^niDg  110  lbs.  Ditrogen,  ISO  Iba. 

phosphoric  acid,  343  lbs.  potash.     Coat,  $47.94  per  acre. 


Quality  ; — Surn,  holds  fire  fairly  well,  free  bam,  ooala  very 
slightly.  Ash,  medinm  flaky,  gray.  Vein,  mediam.  Texture, 
answeated,  mottled  and  gnmmy,  good  grain.  Stee,  medium. 
Sipmess,  ripe.  Colors,  poor.  Yield,  fair.  Thate,  fair.  Stem, 
medinm.     Jielative  rank,  35th. 


Fertilizers ;  IBOO  lbs.  cotton  seed  meal,  620  Iba.  high  srade  aulphnte  of  potvah, 
360  Iba.  Cooper's  bone  per  acre,  containing  110  lbs.  nitrogen,  lEO  lbs.  phosphoric 
add,  340  Iba,  potasb.    Cost  $4S.87  per  acre. ' 


Quality  : — Bum,  holds  fire  fairly  well,  free  burn,  coals  some- 
what. Ath,  mixed  gray  and  flakes  somewhat.  Vein,  prominent 
and  onriy.  Textttre,  gnmmy  and  mottled,  unsweated,  good 
grain.  Sise,  very  desirable.  Sipeness,  ripe.  Colors,  poor. 
Yield,  good.     Taste,  fair.     Stem,  medium.     Relative  rank,  98th. 
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Fertilizers;  4920  lbs.  castor  pomace,  1S30  oottoD  bull  iBhes  per  acre,  codI^- 
ing  210  lbs.   nitrogen,  164  lbs.  phospboric  acid,  342  lbs.  potash.     Coat  (89. M 


Quality  :—.SurM,  Very  free,  holds  fira  well,  does  not  coal. 
Ash,  clear  gray,  does  not  flake.  Fein,  white.  Texture,  gammy, 
mottled,  uQsweatod,  good  graiu.  Size,  little  large.  Jtipenett, 
ripe.  Colort,  mediam.  T7eW,  good.  Taste,  fair.  Stem,  large 
and  woody.     Relative  rank,  9th. 


Fertilizers:  2260  lbs.  castor  pomace,  1660  lbs,  cotton  hull  uhes,  esS  Um. 
nitrate  of  sods  (tbe  latter  iu  two  applications  after  planting),  per  acre,  contain- 
ing 210  lbs.  nitrogen,  139  lbs  phosphoric  acid,  340  lbs.  potash.     Cost,  $81.96  per 


Quality: — Sum,  fairly  free,  holds  fire  well,  ooaU  slightly. 
Aeh,  clear  gray,  does  not  flake.  Vein,  cnrly,  white.  7exlwr€, 
uasweated,  gummy,  mottled,  good  grain.  Size,  desirable.  Ripe- 
new,  not  qnit«  ripe.  Colors,  bad.  Yield,  poor.  Taste,  fair. 
Stem,  medium  to  small.     Relative  rank,  2l8t 

Lot  J. 

Fertilizers:  2260   lbs.   castor  pomace,    1660   lbs.   cotton  hull  aabea,  666  lbs. 
nitrate  of  soda  per  acre  (the  latter  applied  after  planting},  coDtalniDg  210  Ibe. 
Ditrogen,  139  lbs.  phosphoric  acid,  340  lbs.  potash.     Cost  $81.96  per  acre. 
Yield  805  lbs.  long  wrappers  per  acre. 
260    "    short        "         "       " 

Total    loee    " 

Quality  : — Burn,  very  free,  holds  fire  well,  does  not  ooal.  Ask, 
clear  gray,  does  not  flake.  Vein,  small,  inclined  to  be  white. 
Texture,  fairly  good  bat  unsweated,  good  grain.  Size,  desirable. 
Ripeness,  ripe.  Colors,  medium,  mottled.  Yield,  good.  St4m, 
medium.     Relative  rank,  6th. 
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Lot  K. 
Fertllliers:  1600  lbs.  cotton  Med  meal,  1S20  lbs.  double  manure  salt,  SeO  lbs. 
Cooper's  bone  per  acre,  ooDtaiDing  110  Iba.  oitrogeii,  160  lbs.  phospborio  acid, 
313  Iba.  poUah.     Cost,  $41,13  per  acre. 


Quality  :—Bum,  holda  fire  fairly  well,  fairly  free  bam,  coals 
slightly.  Aah,  clear  gray,  does  not  flake.  Vein,  early,  white. 
lia^ure,  dry,  DDsweated,  good  graio.  Size,  desirable.  Bipet^ets, 
ripe.  Colors,  mediam.  Yield,  good.  Stem,  medium.  Relative 
rank,  ISth. 


Fertilizers:  1600  lbs.  cotton  seed  meal,  1330  lbs.  double  manure  salt,  360  lbs. 
Cooper's  bone,  300  lbs.  lime  per  acre,  containing  110  lbs.  nitrogen,  ISO  lbs. 
phosphoric  acid,  343  lbs.  potash.     Cost,  |4T.94  per  am^. 


Quality : — Burn,  holds  fire  fairly  well,  free  bum,  ooala  very 
slightly.  Aah,  medium  flaky,  gray.  Vein,  medium.  Texture, 
uDsweated,  mottled  and  gummy,  good  grain.  Size,  medium. 
RipeneM,  ripe.  Oohra,  poor.  Yield,  fair.  Ihele,  fair.  Stem, 
medium.     Relative  rank,  25th. 


Fertilizers;  IBOO  lbs.  cotton  seed  meal,  SIO  lbs.  high  ftrade  sulphate  ol  poiaab, 
360  lbs.  Cooper's  bone  per  acre,  containing  110  lbs.  nitrogen,  IBO  lbs.  phosphoric 
add,  340  lbs.  potash.     Cost  $46.87  per  acre. ' 


Quality  : — Bum,  holds  fire  fairly  well,  free  bum,  coals  some- 
what. Aah,  mixed  gray  and  flakes  somewhat.  Vein,  promiueDt 
and  curly.  Tixture,  gummy  and  mottled,  answeated,  good 
grain.  Sise,  very  desirable.  Sipenets,  ripe.  Colors,  poor. 
Yield,  good.     Taste,  fair.     Stem,  medium.     Relative  rank,  38th. 
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Fertilizers:  1500  Iba.  cotton  seed  mtul,  620  lbs.  bigh  grade  sulphate  of  potuh, 
360  IbB.  Cooper's  bone,  300  lbs.  lime  per  acre,  ooDteioiDg  110  lbs.  nitrogen,  150 
lbs.  phosphoric  acid,  340  ll>s.  potash.     Coat,  $46.60  per  acre. 


Quality : — Bam,  holds  fire  well,  free  bum.  Ash,  blue  white, 
does  not  flake.  Vein,  prominent  and  curly.  Texture,  gnmmy, 
mottled,  nnsweated,  good  grain.  Sine,  desirable.  Hipenes*, 
ripe.  Colort,  fair.  Yield,  good.  Taste,  fair.  Stem,  medium. 
Relative  rank,  19th. 


Fertilixsre:  IBOO  Iba.  cotton  seed  meal,  580  Ibe.  carbonate  o(  potash,  360  lbs. 
Coop«r's  bone  per  acre,  conlaiaing  110  lbs.  nitrogeo,  ISO  lbs.  phosphoric  add. 
342  lbs.  potash.     Cost,  78.12*  per  acre. 


Quality : — Burn,  holds  fire  fairly  well,  free  burn,  but  coals 
somewbat.  Ask,  gray,  does  not  flake.  Fein,  woody,  white,  not 
prominent.  Texture,  gummy,  mottled,  unswcated,  good  grain. 
Size,  desirable.  Ripeness,  ripe.  Colors,  fair.  Yield,  good. 
Taste,  fair.     Stem,  medium.     Relative  rank,  24th. 

Lot.  p. 

Fertilisers:   1600  Iba.  cotton  seed  meat,  1740  Iba.  double  carbonate  of  potaah 

and  magnesia,  360  Iba.  Cooper's  bone  per  acre,  containing  110  lbs.  nitrogen,  ISO 

Iba.  phosphoric  acid,  341  lbs.  potash.     Cost,  $62. 7G*  per  acre. 

Yield;  480  lbs.  long  wrappers  per  acre. 

236    "   short       "         "      " 

Total    716    " 

Quality : — Burn,  free,  holds  fire  very  well     Ash,  gray,  do€a 

not  flake.     Vein,  fine.     Texture,  fairly  good,  good  grain.     .Sue, 

desirable.     Ripeness,  ripe.     Colors,  medium  to  good.      Yield, 

good.     Taste,  fair.     Stem,  light.     Relative  rank,  I4th. 

*  If  bought  in  Ion  lots,   not  chemical!}' pure,  the  cost  would  be  con^derabl; 
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Lot  Q. 

Fertilizers;  2000  lbs.  Baker's  AA.  auperptioepbate,  4000  lbs.  Baker's   tobB<»» 

mADure  per  acre,  coDUining  333  lbs.  nitrog«ii,  166  lbs.  phosphoric  acid,  E>33  Iba. 


Quality: — Burn,  fairly  free,  does  not  hold  fire  very  well. 
AbH,  firm,  black  and  vhite.  Vein,  promiceDt  and  early.  Teoi- 
tttre,  bareb,  andeairable.  Size,  mediuro  to  large.  Ripeness,  ripe. 
Colon,  medinm  to  good.  Yield,  andesirable.  Stem,  large. 
Relative  rank,  20tb. 

Lot  B. 
Fertilifers:    !000  Iba.    Stodibridge   tobacco   maDurs,  500  Iba.    Slockbrldge 
tobacco  manure*  per  acre,  containing;  IB3  lbs.  nitrogeD,  iib  Iba.  phosphoric  add, 
302  Iba.  potash. 

Yield ;  4S6  lbs,  long  wrappere  per  acre. 
IBB    "   short        "        "      " 

Total   620    " 

Qaality: — Rurn,  free,  does  not  coal,  holds  fire.  ^sA,  mixed 
gray.  Vein,  prominent,  curly.  TaetuTe,  mottled,  unsweated, 
good  grain.  Sixe,  medinm.  Ripeness,  ripe.  Colors,  poor. 
Yield,  andeoirabie.  Taste,  fair.  Stem,  medium.  Relative  rank, 
17tb. 

Lot  S. 
Fertilizers:  3000  lbs,  Slockbridge  tobacco  manure,  600  lbs.  8(ockbridge  tobacco 
manure*  per  acre,  coDtainiog;  214  lbs.  niirt^en,  343  lbs.  phosphoric  acid,  403  lbs. 
potash. 

Yield:  615  lbs.  long  wrappera  per  acre. 
315    ■'    short      "         "     " 

Total    830    " 

Quality: — Sum,  free,  does  not  coal,  holds  fire  fairly  well. 
Ash,  mixed  gray,  does  not  flake.  Vein,  not  prominent,  bat  some 
white.  Texture,  fairly  good,  good  grain.  Size,  desirable.  Ripe- 
ness, ripe.  Colors,  fair.  Yield,  desirable.  T^ste,  fair.  Stem, 
medinm.     Relative  rank,  Tth. 


*  Applied  aa  a  starter. 
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Fertilizers:  880  Iba.  diy  fieli,  UO  Iba.  nitrate  of  eoda,  110  lbs.  Cooper's  bona, 
300  IbB.  lime  per  acre,  coDlainJoe  153  lbs.  nitrogen,  368  lbs,  pbospborlc  add,  no 
potasb.    Cost,  143.05  per  acre. 


Quality: — Bum,  free,  does  not  coal,  holds  fire  fairly  well 
Ash,  light  gray,  does  not  flake.  Vein,  prominent,  early.  7\!SD- 
ture,  gummy,  barah  and  undeBirable,  good  grain.  Size,  not 
desirable.  Ripeness,  ripe.  Colors,  mottled  and  dry.  Yield, 
nndesirable.     Taste,  fair.     Stem,  mediam.     Relative  rank,  16th. 

Lot  U. 

Fertilizers:  600  lbs.  Mapes'  starter,  2200  lbs.  Mapea'  tobacco  maDote,  vrrapper 

brand  per  acre,  containiog  111  lbs.  nitrogen,  206  lbs.  phosphoric  add,  169  lbs. 

Yield:  915  lbs.  long  wrappers  per  acre. 
2B0    "    abort       "  ■'      " 

Total  1226    ■' 

Quality: — B%tm,  fairly  free,  coals  slightly,  holda  fire  fairly 
well.  Ash,  light  gray,  does  not  flake.  Fern,  pronunent,  curly. 
Texture,  desirable,  fine  with  good  grain.  Size,  a  little  large. 
Ripertesa,  ripe.  Colors,  medium  to  good.  Yield,  desirable. 
Stem,  medium.    Relative  rank,  4th. 

Lot  v. 

Fercilizere ;  800  lbs,  Mapes'  tobacco  starter.  2000  lbs.  Mapea'  tobacco  tnanure, 
wrapper  brand  per  a<Te,  containiDg  141  lbs.  nitrogen,  220  lbs,  phosphoric  acid 
and  344  lbs.  pota^. 


Total    810    •' 

Quality: — Mum,  fairly  free,  does  not  coal,  holds  fire  fairly 
well.  Ash,  light  gray,  does  not  fiake.  Vein,  not  prominent,  bat 
some  white.  Tfectwre,  fairly  well  sweated,  good  grain.  Size, 
desirable.  Ripeness,  ripe.  Colors,  fairly  good.  Yield,  good. 
Taste,  fair.     Stem,  mediam  to  heavy.     Relative  rank,  Ilth. 
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Fertilizwa:  1000  Iba.  Hap«B'  etarter,  1800  Iba.  Mapes'  tobicco  manure,  wrap- 
per brand  per  acre,  contaiDing  I3G  Iba.  nitrogsD,  233  Iba.  phosphoric  add,  229  Iba. 


Total    780    " 

Qnality: — 3vm,  fairly  free,  coals  slightly,  holds  fire  well. 
Ath,  light  gray,  does  not  flake.  F«i«,  mediam.  Texture,  good, 
good  grain.  Size,  desirable.  Htpeneaa,  lipe.  Colors,  fairly 
good,  fairly  well  sweated.  Yield,  desirable.  Taste,  fair.  Stem, 
medinni.    Relative  rank,  2d. 


Fertilizers:  2000  Iba.  EaoderBOD's  formula  per  acre,  containing  103  Iba.  nitro- 
gen, 281  Iba.  phoapboric  add,  105  Iba.  potasb. 


Qnality: — Burn,  not  free,  coals  very  slightly,  does  not  hold 
fire.  Aah,  light  gray,  does  not  flake.  Vein,  medium.  Textiire, 
nnsweated,  gammy  and  mottled.  Size,  oot  desirable.  Jtipeneis, 
ripe.  Colors,  very  bad.  Yield,  not  desirable.  Stem,  small. 
Beiative  rank,  27th. 


Fertilizora:  1600  Iba.  cotton  seed  meal,  6610  Iba.  uoleached  wood  aabes,  ISO 
Iba.  Cooper's  bone  per  acre,  containing  lOS  Iba.  nitrogen,  1B3  Iba.  phosphoric  add, 
313  Iba.  potash.     Cost,  |59.11  per  acre. 


Quality : — Bum,  holds  fire  fairly  well,  fairly  free  burn,  coals 
slightly.  Ash,  light  gray,  does  oot  flake.  Vein,  small,  white. 
Texture,  gammy,  answeated.  Size,  desirable.  Ripeness,  ripe. 
Colors,  medinm.  Yield,  desirable.  Taste,  fair.  Stem,  very 
small.     Relative  rank,  10th. 
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FertJliKers;  1300  Iba.  drj  Bah,  1220  lbs.  double  maniire  ult,  !00  Iba.  Cooper* 
bone  per  acre,  contaiiiiiig  105  lbs,  nitrogen,  117  lbs.  phoapborio  add,  313  Iba. 

potash.    Cost,  tS2.12  per  acre. 


Quality  :—5Mm,  holds  fire  fairly,  fairly  free  burn,  does  not 
ooal.  AaA,  light  gray,  does  not  flake.  Vein,  Hinall,  fioe.  Text- 
vre,  nnsweated,  gummy.  Size,  desirable.  RipeneM,  ripe.  Cotort, 
poor.  Yield,  desirable.  Taste,  fair.  Stem,  Bmall.  Relative 
rank,  12th. 


Fertilizers:  10-12  cords  stable  manure,  and  on  bait  the  plot  SOO  Iba.  Ewift-sun 
superpboBphate  as  a  alarter  per  acre,  containiDg  126  lbs.  nitrogeo,  113  Iba.  phos 
phorlc  acid,  172  lbs.  potash. 


Quality: — ^urn,  holds  fire  well,  free.bani,  bnt  coals.  Aak, 
mixed  gray,  does  not  flake.  Vein,  small  and  fine.  TesUwe,  good, 
uneweated,  rather  close  grain.  Size,  very  desirable.  JUpcneet, 
ripe.  Colors,  mottled  and  bad.  Yield,  good.  Taste,  fair.  Stem, 
very  small.     Relative  rank,  18th. 


Fertilizers :  6000  lbs.  tobacco  stems,  2340  lbs.  castor  pomace.  On  one-halt  tha 
plot  GOO  lbs,  swift-sure  superphosphate  as  a  starter  per  acre,  oontaining  SGI  Iba. 
nitrofcen,  146  Iba.  phosphoric  acid,  G38  lbs.  potash.     Coat,  (81.S0  per  acre. 


Quality : — Bum,  holds  fire  well,  free  barn,  coals  very  alightly. 
A»h,  mised  gray,  does  not  flake.  Vein,  small,  fine.  Texture, 
good,  unsweated,  rather  close  grain.  Site,  very  desirable.  Ripe- 
ness, ripe.  Colors,  mottled  and  bad.  Yield,  good.  Taste,  fair. 
Stem,  very  small.     Relatioe  rank,  leth. 
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Lot  ca 

F«rtilUera:  Finney 'e  Fonoule,  containing  139  lbs.  oitrogen,  110  lbs.  pboBpborio 
Mid,  321  Iba.  potash  per  sere. 

Yield:  17&  lbs.  loDg  wrsppera  per  acre. 
1SB    "    short       "  "      " 

Total  330  " 
Qnality : — Bum,  fairly  free,  does  not  hold  fire  well,  coals 
Blightly.  Atk,  miiced  gray,  does  not  flake.  Vein,  Bmall,  6ne. 
Texture,  good,  bat  nnsweated,  rather  close  grain.  Size,  very 
desirable.  Ripenesa,  ripe.  Colore,  mottled  and  bad.  Yield,  good. 
Stem,  Bmall.     Relative  rank,  26th. 

The  lots  in  order  of  their  valne  as  wrappers,  taking  all  points 
into  consideration,  were  arranged  by  Mr.  Haae  as  follows : — 

B,  (best),  W,   F,    TJ,     C,      J,     S,      D,     H,     T,       V,       Z, 
Ist,  2d,  3d,  4th,  5th,  6th,  7th,  8tb,  9th,  10th,  lllh,  12th, 

AA,     P,      K,    BB,     R,      T,      N,      Q,      I,     Q,     A,     0, 
13th,  14th,  16th,  16th,  ITth,  18th,  19th,  20th,  Slst,  22d,  23d,  24th, 
L,     CC,     X,      M,      E. 
25tb,  26th,  27th,  28th,  29th. 

DiBCDSSIOS  OF  THE  QUALITT  OF  THE  FeRUENTBD  ToBACCO,  CrOPS 

OF  1893. 

It  must  be  borne  in  mind  in  considering  these  statements  of  the 
judge  that  there  was  no  really  good  tobacco  in  any  of  the  lots. 
They  were  all  badly  damaged  by  drought,  and  between  the  lots 
scored  as  best  and  those  scored  as  poorest  there  was  no  great 
difference  in  <]uality.  All  the  plots,  however,  did  not  suffer 
equally  from  drought.  Its  effects  were  especially  severe  on  those 
plots  T,  Z,  AA,  BB,  and  CC  which  were  planted  for  the  first  time 
in  1893.  Those  which  had  been  tilled  the  previous  year  suffered 
less. 

Comparing  the  1893  crop  with  that  of  1892,  it  appears  that  of 
the  seven  plots  which  bore  the  best  tobacco  in  1892  only  two  are 
among  the  seven  beat  in  1893  (C  and  F).  Of  the  seven  plots 
which  bore  the  poorest  tobacco  in  1892  only  two  are  among  the 
seven  poorest  in  1893  (M  and  X). 

It  is  questionable  whether  any  fair  conclasions  can  be  drawn 
aa  to  the  effects  of   different  fertilizers  on  the  quality  of  the 
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tobacco  when  it  seems  probable  tbat  the  drought  rather  than  the 
fertilizers  controlled  the  quality  of  the  crop. 

It  is  a  Blrilcing  fact  that  the  fermented  tobacco  of  1893  crop 
from  almost  all  the  plots  had  a  fair  to  very  good  burning  qaality, 
considerably  better  in  fact  than  the  1 B92  crop  from  the  experi- 
ment field,  which  was  regarded  by  th«  judges,  and  especially  by 
the  manafactarers  who  bought  and  worked  it  into  cigars  as 
exceptionally  good. 

The  judge's  report  on  the  bnrn  of  the  two  crops  was  as 
follows  : 

UK  Cropa.  IM  Cropa,* 

Bum  "very  free  to  free" 14  33 

Bum  "not  free" 19  1 


Hold  Are  "  very  well  b 
Bold  fire  falrlj  well  . 
"Do  not  hold  Are".,. 


"DonotcoBl"  ... 
"CoalslighUj".. 
"Coal" 


The  defects  of  the  experimental  crop  of  1893,  common  to  the 
tobacco  of  nearly  all  the  plots,  and  therefore  attributed  to  con- 
ditions of  weather  are  wholly  in  the  "  texture "  and  "  colors." 
These  defects  cannot  be  defined  at  present  more  accurately  than 
is  done  in  the  judge's  report.  Most  of  the  tobacco  is  called 
"  UDSweated."  But  that  it  did  ferment  to  some  extent  is  certain. 
It  lost  as  much  weight  in  the  case  as  the  1892  crop. 

That  the  tobacco  was  of  quite  inferior  quality  was  evident 
when  it  was  sorted  and  before  it  was  "  sw  eated  "  or  fermented. 
The  popular  saying  "  burn  in  tobacco  is  everything,"  does  not 
hold  in  the  present  state  of  the  trade.  Desirable  bum,  texlare 
and  color  are  everything,  and  either  two  of  the  three  are  of  no 
account  without  the  other. 

COHPABATITE   FlRB-HoLDlKQ   CAPACITY. 

In  addition  to  the  teats  made  by  the  expert  a  more  extensive 

test  was  made  at  the  Station  laboratory  by  Messrs.  Winton  and 

*  Includes  only  those  plots  do  which  tobacco  was  grown  in  1393. 
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Ogden,  followiog  the  method  described  in  the  Station  Report  for 
1893,  p.  124, 

The  lot  which  held  fire  the  shortest  time  is  marked  100  and  the 
other  lots  are  bo  marked  as  to  express  namerically  their  compara- 
tive capacity  for  holding  fire  :  for  example,  lot  Z  held  fire  for  a 
shorter  time  than  any  other  (100);  lot  AA  held  fire  abont  2^ 
times  as  long  (227). 

COHPABATITE   FiBE-HoLDIMG    CAPACITY.      FsBMBNTED   CbOP   OP 


CC 118  180  I3B  n  U 

The  fire-holding  capacity  of  all  the  lots  was  iocreaaed  by  fer- 
mentation though  not  by  any  means  equally  in  all  cases. 

The  average  fire-holding  capacity  before  fermentation  was  9 
seconds,  after  fermentation  18  seconds. 
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The  average  of  the  1892  crop  v»a,  before  fernieDtation  9.6 
seconds,  after  fermentation  24.4  seconds. 

The  better  "barn"  of  the 'S3  crop  as  compared  with  that  of 
'98  is  due  rather  to  its  greater  freedom  from  "coal"  audits  "  free" 
bum  when  wrapped  on  cigars,  than  to  its  fire-holding  capacity. 

A  more  accnrate  method  of  determining  fire-holding  capacity 
is  desirable.  Tobaccos  can  only  be  fairly  compared  by  this 
method  when  they  are  equally  damp.  But  it  is  well-nigh  impos- 
sible to  get  the  crop  of  different  seasons  into  the  same  condition 
of  moistnre  in  every  case. 

Nevertheless  there  is  substantial  agreement  between  the  jadg- 
meat  of  the  expert  on  the  fire-holdtng  capacity  of  the  different 
lota  and  the  results  of  the  laboratory  teste  on  this  point. 

Thus,  a  Btndy  of  the  data  regarding  the  two  fermented  crops 
of  1892  and  1893  shows  tb  at  of  the  nine  lots  which  the  expert 
claimed  did  not  "  hold  fire,"  eight  had  less  than  the  average  fire- 
holding  capacity  as  determined  in  the  laboratory.  The  ninth 
lot  had  JQSt  the  average. 

Of  the  twenty  which  the  expert  marked  as  holding  fire  only 
"  fairly  well,"  eighteen  lots  had  less  than  average  fire-holdiog 
capacity,  as  determined  in  the  laboratory. 

Of  the  twenty-seven  lots  which  held  fire  well  in  the  expert's 
opinion,  only  seven  had  less  than  average  fire-holding  capacity  in 
laboratory  tests. 

Tendency  to  "  coal "  when  wrapped  on  a  cigar  is  not  appar- 
ently associated  with  deficiency  in  fire-holding  capacity.  Thns, 
of  twenty-nine  lots  which  "  coaled  "  more  or  less,  fifteen  had 
more  than  average  fire-holding  capacity. 

Effect  of   Laroz    Quantities   or  Cotton  Seed   Meat,  asd 
Comparison  of  Cotton  Sbed  Meal  amd  Castob  Pomace. 

(Plots  A,  C,  D,  compared  with  E,  G,  H). 
In  1893  castor  pomace  produced  a  larger  yield  of  wrappers 
than  equivalent  quantities  of  cotton  seed  meal ;  on  the  average  778 
lbs.  per  acre,  as  against  682  lbs,  prodnced  by  cotton  seed  meal 
The  quality  of  that  grown  with  cotton  seed  meal  was  somewhat 
better  than  the  Other. 

The  heaviest  applications,  3000  lbs.  of  cotton  seed  meal  and 
4S20  lbs.  of  castor  pomace  per  acre,  gave  the  best  quality  of  leaf 
as  well  as  the  largest  yield.  This  latter  observation  was  also 
made  on  the  crops  of  1892. 
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LitTSEBD  Meal  as  a  Fbktiuzbb. 
(Plot  B  compared  with  A  and  E ;  also  note  plot  F). 
The  beat  tobacco  Id  1893  was  raised  with  linseed  meal.  The 
crop  which  ranked  third  in  quality,  F,  was  also  raised  with  lin- 
seed me»l  with  a  smaller  qaantity  of  potash.  The  yield  of  wrap- 
pers was  above  the  average  of  the  plots  which  received  equivalent 
quantities  of  cotton  seed  meal  or  castor  pomace,  and  amounted 
to  843  lbs.  per  acre. 

Fish  as  a  Febtiuzbr  fob  Tobacco. 
We  merely  call  attention  to  the  plots  T  and  Z.  T  received 
nitrogen  in  form  of  dry  fish  scrap  and  nitrate  of  soda  with  no 
potash.  Z  received  nitrogen  in  dry  fish  alone.  Z  was  one  of  the 
plots  which  suffered  most  from  the  drought,  and  evidently  no 
conclusions  are  justified  from  this  year's  crop. 

Effect   of    Niteate    of    Soda   at   the    Fibbt  and    Second 

ClILTTVATlON. 

(Plots  I  and  J  compared  with  H). 
The  point  of  this  experiment  is  to  ascertain  the  efiect  on  the 
crop  of  supplying  one-third  of  the  nitrogen  of  a  heavy  applica- 
tion (210  pounds),  as  a  top  dressing  in  the  form  of  nitrate  of  soda 
in  one  application  at  the  time  of  the  first  cultivation  (Plot  I)  or 
in  two  applications  at  the  time  of  the  first  and  second  cultivation 
(Plot  J).  In  1892  the  effect  in  both  cases  was  decidedly  injuri- 
ous on  the  quality  of  the  wrappers,  though  Plot  J  yielded  180 
lbs.  more  of  wrappers  than  H,  In  1893  J  yielded  185  lbs.  more 
wrappers  than  H,  and  the  quality  of  the  wrappers  was  even 
better.  Plot  I,  which  received  all  the  nitrate  in  one  applioaUon, 
produced  less  tobacco  and  of  inferior  quality. 

Effect  of  the  Diffebbnt  Fobub  of  Potash. 
(Plots  A,  K,  L,  M,  N,  O,  P,  T). 
Of  the  plots  named,  the  best  tobacco  in  1898  came  from  the 
plot  which  had  received  wood  ashes,  Y,  which  ranked  lOth. 
That  raised  with  the  double  carbonate  of  potash  and  magnesia, 
P,  and  double  sulphate  of  potash  and  magnesia  without  lime,  K, 
ranked  14th  and  15th.  But  that  raised  with  an  equivalent 
quantity  of  cotton  hull  ashes,  A,  carbonate  of  potash,  O,  double 
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anlphate  of  potaah  and  magnesia,  with  lime,  L,  and  high  grade 
sulphate  without  lime,  M,  were  among  the  poorest  lots  in  the 
field  as  regards  quality. 

Ab  has  been   already  stated  conolusions  are  hardly  possible 
where  all  the  crops  were  so  seriously  injured  by  the  dronght. 


EXPERIMENTS   IN   GROWING  TOBACCO  WITH   DIF- 
FERENT  FERTILIZERS.     SEASON  OF  1894. 

By  E.  H.  JstrsiNS. 

These  experiments  are  in  continustioD  of  those  begun  in  1892 
in  c&operatioD  with  the  Connecticut  Tobacco  Experiment  Co.  of 
Poquonock  in  the  town  of  Windsor. 

Full  particulars  regarding  the  land,  the  conduct  of  the  experi- 
ments and  their  results  are  given  in  the  Report  of  this  Station 
for  1692,  pages  1  to  34,  and  Report  for  1893,  pages  112  to  144. 

Ferttlizebs. 

The  stalks  of  the  crop  of  1893  were  spread  evenly  on  the  plots 

and  plowed  in  very  early  in  the  spring  of  1894. 

The  fertilizers  employed  in  1894  were  sampled  and  analysed 

by  Messrs.  Winton  and  Ogden,  with  the  f  oUowiug  results : 

CoifPosinoK  AHO  Coot  or  Febtilizbrs  Ukbd. 

Cott  Pel'  PhoaplioriE 

Ton.         HlirogSD.      Acid.        Potuh. 

Nitrate  oE  Soda (SO.OO  16.00        

Cotton  Seed  Meal 26.50  7,13         2.94  1.85 

Castor  Pomace 21.00  S,6B          1.69  ,90 

Linseed   Meal 27.00  8.T5          1,77  1.28 

Tobacco  Stems U.OO  1,90*         .60»  8.10* 

Cooper's  Booe 27.00  1.60       29.20  .... 

Cotton  HuU  Ashes 4B.00         1.04  20.1 

Wood  Ashes 12.00  ....           1.00  3.89 

High  Grade  Sulphate  ol  Pot- 
ash   B6.00        47.« 

Carbonala  of  Potash HO.OOf       G4.10 

Double  Carbonate  Potash  and 

Magnesia SO.OOJ       18,10 

Double  Sulphate  Potash  and 

Uagoesis 30,00        37.18 

Fish 40.00  8.02          6.79 

*  EsUmaled.                   f  ^7  Bingle  pound ;  loo  rates  would  be  much  lower, 

^Totalcost  of  importing  a  one  toa  lot  from  Stassrurt, 
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The  chemicalB  need  for  each  plot  were  accurately  weighed 
and  labeled  by  the  Station  repreaeatative,  mixed  thoroughly  and 
bagged  by  Mr.  DuBod  and  himself. 

The  baga  were  carried  to  the  several  plots  by  Mr.  DuBoo,  and 
their  conteotB  were  sowed  aDder  his  constant  supervision. 

The  following  table  shows  the  plaa  of  the  experiment,  the 
fertilizers  applied,  with  the  cost  of  each  as  far  as  known,  and  the 
quantities  of  nitrogen,  phosphoric  acid  and  potash  contained 
in  them.     See  pages  272  and  273. 

The  fertilizers  were  mixed  and  sown  on  May  11th  and  12th. 
The  plants  were  set,  with  a  Bemis  planter,  on  May  22d.  The 
field  superintendent,  Mr.  John  A.  DuBon,  took  entire  care  of  the 
land  and  the  crop,  as  he  has  done  for  the  past  three  years.  The 
crop  was  harvested  on  August  23d  and  24th. 

KOTES   ON   THE   RaINFALL,   SoIL   MoifiTDBB  AKD   TbMPEBATUBB. 

Season  op  1894. 

Through,  the  codperation  of  Prof.  Milton  Whitney,  Chief  of 
the  Division  uf  Agricultural  Soils  of  the  U.  S.  Department  of 
Agriculture,  who  supplied  the  necessary  instruments,  daily  obser- 
vations were  made  by  Mr,  Adalbert  DoBon  during  the  growing 
season  of  maximum  and  minimum  air  temperature  (radiation 
thermometers),  maximum  and  miuimum  soil  temperatures  (average 
to  depth  of  nine  inches),  and  rainfall. 

The  instruments  were  placed  near  the  crop  on  a  plot  which  was 
kept  free  from  all  vegetation. 

Samples  of  soil  to  the  depth  of  nine  inches  were  also  daily 
drawn  by  Mr.  DuBon  from  several  plots  and  sent  to  the  Station 
for  determination  of  moisture. 

The  sampling  apparatus  and  method  of  packing  were  designed 
by  Prof.  Whitney. 

These  observations  taken  together  give  a  record  of  meteoro- 
logical conditions  which,  however  incomplete,  is  of  great  assist- 
ance  in  comparing  the  conditions  under  which  the  crops  of  suc- 
cessive years  are  raised. 
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sulphate  of  potash  and  magnesia,  with  lime,  L,  and  high  grade 
ealphate  without  lime,  M,  were  among  the  poorest  lots  in  the 
field  as  regards  quality. 

As  has  been  already  stated   conclnsions  are  hardly  possible 
where  all  the  crops  were  so  serionsly  injured  by  the  dronght. 


EXPERIMENTS   IN   GROWING   TOBACCO  WITH    Dtt'- 
FERENT   FERTILIZERS.     SEASON  OF  1894. 

By  E.  H.  Jenkinb. 

These  experiments  are  in  continuation  of  those  begun  in  1892 
in  c5operatioi)  with  the  Conneoticnt  Tobacco  Eiperiment  Co.  of 
PoqnoQock  in  the  town  of  Windsor. 

Full  particulars  regarding  the  land,  the  conduct  of  the  ezperi- 
menlB  and  their  results  are  given  in  the  Report  of  this  Station 
for  1892,  pages  1  to  24,  aod  Report  for  1893,  pages  112  to  144. 

Febthjzbbs. 
The  stalks  of  the  crop  of  1893  were  spread  evenly  on  the  plots 
and  plowed  in  very  early  in  the  spring  of  1894. 

Tbe  fertilizers  employed  in  1894  were  sampled  and  analysed 
by  Messrs.  Winton  and  Ogden,  with  the  following  results: 
CouposiTioN'  AND  Cost  or  Febtilizers  Uhbd. 

CoBi  Per  Phoapborlc 

Ton.         Hlirogan.      Acid.        Pouib. 

Nitrate  o(  Soda |50.00  16.00        

Cottonseed  Ueal 26.50          7.13         2.94  1.S5 

Castor  Pomace 24.00          B.SB          1.69  .90 

Linseed   Meal 21.00          6.75          1.77  1.28 

Tobacco  Sterna 14.00         1.90*         .60»  8,10" 

Cooper's  Bone 37.00          l.BO       39.30  

Cotton  Hall  Aehes 46.00  T.04  20.1 

Wood  ABheB 12.00  ....           1.00  3.89 

High  Grade  Sulphate  of  Pot- 
ash   66.00  47.44 

Carbonals  of  Potash ITO.Oaf  St.lO 

Double  Carbonate  Potash  and 

Magnesia 39.00^  18,10 

Double  Sulphate  Potash  and 

UagneBle 30.00  27.16 

Sish 40.00          8.02          6.79 

*  Estimated.                   f  Bj  single  pound ;  ton  rates  would  be  much  lower. 

t  Total  cost  ot  Importing  a  one  ton  lot  from  Stasslnrt. 
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The  chemicals  used  for  each  plot  were  accurately  weighed 
aod  labeled  by  the  Station  repreaeatative,  mixed  thoroughly  and 
bagged  by  Mr.  DuBon  and  bimBelf. 

The  bags  were  carried  to  the  eeveral  plots  by  Mr.  DuBon,  and 
their  contenta  were  Bowed  under  his  constant  supervision. 

The  following  table  shows  the  plan  of  the  eiperiment,  the 
fertilizers  applied,  with  the  cost  of  each  as  far  as  known,  and  the 
quantities  of  niti'Ogen,  phosphoric  acid  and  potash  contained 
in  them.     See  pages  272  and  273. 

The  fertilizers  were  mixed  and  sown  on  May  11th  and  12th. 
The  plants  were  set,  with  a  Bemis  planter,  on  May  22d.  The 
field  superintendent,  Mr.  John  A.  DuBon,  took  entire  care  of  the 
land  and  the  crop,  as  he  has  done  for  the  past  three  years.  The 
crop  was  harvested  on  August  23d  and  24th. 

M'oTEs  OS  THE  Raikfall,  Soil  Moistubb  and  Tempebatdbb. 
Seasoit  of  1694. 

Through,  the  codperation  of  Prof.  Milton  Whitney,  Chief  of 
the  Division  of  Agricultural  Soils  of  the  U.  S.  Department  of 
Agriculture,  who  supplied  the  necessary  instruments,  daily  obser- 
vatioDS  were  made  by  Mr.  Adelbert  DuBon  during  the  growing 
season  of  maximum  and  minimum  air  temperature  (radiation 
thermometers),  maximum  and  minimum  soil  temperatures  (average 
to  depth  of  nine  inches),  and  rainfall. 

The  instruments  were  placed  near  the  crop  on  a  plot  which  was 
kept  free  from  all  vegetation. 

Samples  of  soil  to  the  depth  of  nine  inches  were  also  daily 
drawn  by  Mr.  DuBon  from  several  plots  and  sent  to  the  Station 
for  determination  of  moisture. 

The  sampling  apparatus  and  method  of  packing  were  dedgned 
by  Prof.  Whitney. 

These  observations  taken  together  give  a  record  of  meteoro- 
logical conditions  which,  however  incomplete,  ie  of  great  assist- 
ance in  comparing  the  conditions  under  which  the  crops  of  suc- 
cessive years  are  raised. 
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Fertilizbbs  Applied,  Season  of  1694. 


1640 
.lfi20 


LinBeed  Ueal 
Cotton  Hull  Aebes 
Cooper's  Bodb 


ID  Castor  Pomace 
iO  CotCOD  Hull  AsbcB 
10  Nitrate  of  Soda" 
!0  Nitrate  of  Sodaf 

10  Caator  Pomsee 
to  Cotton  Hull  Aehea 
;0  Nilrale  of  Soda* 

;0  Cotton  Seed  Ueal 

10  Double  Sulphate  of  Potash  and  Uagnesi 

10  Cooper's  Bone 

10  Cotton  Seed  Meal 

iO  Double  Sulphate  of  Potash  and  Magoegli 

10  Cooper's  Bone 

iO  Cottoo  Seed  Meal 

;0  High  Grade  Sulphate  of   Potash 

10  Cooper's  Bone 

iO  Cotton  Seed  Meat 

•0  High  Grade  Sulphate  of   Potash 

10  Cooper's  Bone 


•  Applied  between  the  n 
f  Applied  between  the  re 
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Fkbtiuibm  Appubd,  Susoh  or  18M. 


'    FBrUIIccrcanMlna poulL 


1360  CottoD  Seed  Meal 

680  CarboDale  of  Pctaah 
I  3SD  Cooper's  Bone 

t36i)CottoD  Seed  Med 
1740  Double  Carbonnte  Potash  md  Magnesia 
380  Cooper's  Bone 


Nltrof»ii.  'S'A'Sd.''l ■'"'■*- 


241  489     '     495 

149  281     I     283 


W      2400  Mapea'  Tobacco  Manure,  Wrapper  Brand 

X      2000  Sanderson's  Formula  for  Tobacco  | 

1360  Cotton  Seed  Meal  I 

T     8510  Wood  Asbes  ■ 

80  Cooper's  Bone  ' 

1300  Dr/Grouod  Fish  ' 

Z      ,1260  Double  Sulphate  of  Potash  and  UagnesiR^ 
200  Cooper's  Booe 

Stable  Manure  10-13  cordsf  : 

AA    On  half   the  plot  Swift  Sure  Superphosphate' 

as  a  starter,  at  rate  of  500  pounds  per  acre. 

6000  Tobacco  Stems 
„„     2640  Castor  Pomace  ! 

"       On  lialf   the  plot.  Swift  Sure  Superphosphate 
as  8  etarler,  at  rale  of  500  pounds  per  acre' 

CC     3000  Pinney's  Formula  Ferliliier 


*  Applied  as  a  si 
t  Rati  mated  to  e< 


196  291 

1*3         280 


263  146  539 


131  196      ,      30ri 


1  lbs,  nilrogen,  71  lbs.  phosphor 
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RjaSFALL  IN   1894, 

The  tobacco  was  set  on  May  22d  and  harvested  on  Aug.  13th 

and  14tb,  and  was  in  the  field,  therefore,  83  days.     The  rainfall 

waa  as  follows  : — 

Ua;  S3 31isch.  June  19 04  ioch.  Jul;  19 Ifiiuclk. 


June    3 SI    "  "    U 73    " 

Total,  1.16  inchefl. 

June  wae  a  very  dry  month.  The  rainfall  from  Juoe  3d  to 
to  July  iBt  was  only  .13  inch,  and  no  rain  at  all  fell  from  the  3d 
till  the  19tb  of  June. 

Yet  duly  reports  from  the  field  marked  the  conditions  "  favor- 
able" till  June  28th,  when  the  soil  was  called  "too  dry."  The 
store  of  moisture  in  the  soil  was  by  that  time  so  depleted  by  tbe 
hot,  dry  weather  and  the  demands  of  the  qnickly-  growing  crop 
that  frequent  showers  were  needed.  The  soil  is  reported  "too 
dry  "  on  tbe  following  days  : — June  28th  to  30th,  July  7th,  lOtb 
to  13tb,  27th  to  Aug.  2d ;  fifteen  days  in  all. 

Some  crops  in  the  same  town  suffered  severely  from  drought. 
Ko  marked  signs  of  damage  appeared  ia  the  experiment  field, 
though  the  yield  would  have  beeo  larger  if  there  bad  been  more 
rain.  The  distribution  of  the  rainfall  is  of  great  importance,  as 
well  as  the  total  amouat.  Thus  if  the  heavy  rain  of  Augnst  3d 
had  fallen  in  two  portions  daring  June,  it  would  have  materially 
improved  tbe  crop. 

The  Pbhcbntaqb  Amount  of  Watbk  in  the  Soum 

Daily  determinations  of  moisture  in  the  soil,  taken  to  the  depth 
of  8  inches,  were  made  on  five  different  plots  of  tbe  field,  as 
follows : — 

Plot  1  bad  lain  unfertilized  and  untilled  for  ten  years.  In  1894 
it  was  plowed  and  kept  free  from  vegetation  and  tbe  soil  surface 
was  occasionally  stirred  by  raking. 

Ftot  2  differed  from  plot  1  only  in  having  an  application  of 
linseed  meal  and  cotton  hull  ashes  at  tbe  rate  of  1600  pounds  per 
acre  of  each. 

Plot  3  in  like  manner  received  dry  ground  fish  and  double 
sulphate  of  potash  at  the  rate  of  1500  pounds  of  each  per  acre. 

Plots  F  and  Y  were  planted  with  tobacco,  the  former  dressed 
with  1760  lbs.  to  the  acre  of  Linseed  Meal,  660  of  Cotton  Hull 
Ashes  and  260  lbs.  of  Cooper's  Bone.     Plot  Y  was  dressed  with 
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1500  lbs.  Cotton  Seed  Meal,  5020  lbs.  nnleaobed  wood  ashes  and 
160  lbs.  Cooper's  bone  per  acre.  The  samples  of  soil  od  the  two 
plots  Y  and  F  were  always  drawn  in  the  row,  never  between  the 
rows.  For  comparison  are  also  given  determinations  of  moisture 
duly  made  in  samples  of  soil  from  the  tobacco  field  of  Mr.  Addi- 
son Lamphear,  of  Poqnonock.  These  samples  Mr.  Lamphear  had 
the  kindness  to  draw  and  mail  to  the  Station  through  the  season 
gratuitously.  This  field  is  some  fifty  feet  lower  than  the  experi- 
ment field,  lies  in  a  bend  of  the  Farmington  river,  and  is  believed 
to  be  a  river  deposit,  bnt  its  texture  is  not  very  diSerent  from  that 
of  the  experiment  field  and  the  quality  and  color  of  leaf  raised 
on  it  are  not  very  different. 

In  the  following  table  are  given  the  average  per  cents,  of  water 
found  in  the  soils  for  each  week,  oalonlated  from  daily  determina- 
tions. 

Atbbagb  MoisTgBE  Content  of  Soil  bt  Weeks. 

PIsU  bin  or  VegsuHon.  FIoM  plul«d  to  TobuCD. 

June  10  to  June  16 7.7  7.9  1.9  12.1  7.7 

"     17     "          23 7.4  7.4  7.6  ll.l  7.2  8.1 

"    21     "         30 6.S  7.3  7.3  10.3  6.1  7.8 

July     1  to  July    7 7.3  8.0  7.S  8.9  8.3  7,6 


ivertp* 7-S'     7.81     7.74 

Examination  of  the  first  three  columns  shows  that  neither 
fertilizer  had  any  prononnoed  effect  in  controlling  the  amount  of 
water  contained  in  the  soil. 

The  average  per  cents,  oi  moisture  in  the  soil  (to  the  depth 
named)  for  the  growing  season  on  plots  1,  2  and  3  were  7.S,  7.8 
.  and  7.7  respectively. 

It  also  appears  that  for  some  reason  the  soil  of  plot  F  con- 
tained considerably  more  moisture  than  either  of  the  other  plots 
all  through  the  season. 

Comparison  of  the  per  oent.  of  water  in  the  soil  of  plots  F  and 
Y  with  the  per  cent,  of  water  in  the  soil  of  the  three  unplanted 
plots  shows  the  exhaustion  of  the  soil  water  by  the  growing 
crop. 
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Thus  until  Jaly  T,  the  per  cents,  of  water  in  the  soils  of  plots 
I  and  T  are  not  very  anlike,  bat  from  there  on,  plot  T  on  which 
the  crop  was  growing,  held  much  less  water  than  plot  1,  which 
was  bare  of  vegetation. 

On  June  10th  samples  of  soil  were  carefully  drawn  from  each 
plot  in  the  field,  to  ascertain  whether  there  was  any  Glriking 
difiei-ence  in  the  water  content  of  the  several  plots,  and  it  so 
whether  this  ooold  be  connected  with  the  fertilizers  applied. 

The  diagram  on  the  next  page  presents  tbe  results : — 

The  lowest  water-oontent  in  any  plot  planted  to  tobacco  was 
6.5  per  cent.,  the  highest,  12.4. 

The  dampest  soils  were  those  of  TJ,  F,  Q  and  T,  The  dryeet 
soils  were  those  of  B,  CC  and  X. 

There  is  no  apparent  connection  between  the  amount  of  moist- 
ure and  the  nature  of  tbe  fertilizer. 

There  are  two  places  in  the  field  which  are  damper  than  the 
rest,  one  coverin;^  plots  Jj  T,  V,  U,  Q  and  F,  the  other  covering 
E,  A,  M,  N,  K,  H. 

Tbe  first  named  spot  was  Eometiroes  marked  by  a  damper  look 
of  tbe  soil  after  the  ground  was  rowed  out  and  bpfore  the  crop 
had  fairly  started  ;  the  latter  was  never  noticeable. 

These  spots  cannot  be  accounted  for  by  ihe  "  lay  of  the  land" 
simply.  There  is  no  apparent  reason  for  the  difierence  in  moist- 
ure. 

Whether  this  difference  is  sufficient  to  aOect  in  any  way  the 
quality  of  the  tobacco  grown  on  the  several  plots  is  a  qnestion 
which  requires  further  study. 

Tbmpbratubk  of  Aib  anp  Soil. 

Daily  observations  of  temperature  were  made,  as  already 
described  by  Mr.  Adelbert  DuBon. 

In  a  following  table  are  given  tbe  average  weekly  maxima, 
minima  and  ranges  of  temperature. 

Accidents  to  the  minimum  radiation  thermometer  make  Mr. 
Du Bon's  record  deficient. 

Similar  observations  were  made  by  Mr.  Addison  Lamphear  on 
his  own  tobacco  field,  above  descriWd  from  June  1'  to  Aug.  18, 
and  these  are  included  in  the  table,  being  distinguished  from 
those  of  Mr.  DuBon  by  full-face  type. 

It  appears  that  the  maximum  and  minimum  air  temperatures  in 
Mr.  Lamphear's  field  were  somewhat  higher  than  on  the  experi- 
ment field.    There  is  a  very  striking  difierence  in  the  soil  temper- 
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ature  of  the  two  fields.  The  maximnm  aoil  temperatures  are 
mnoh  lower,  and  the  minimum  soil  temperatures  are  much 
higher  on  Mr.  Lamphear's  field  than  on  the  other.  It  follows 
that  his  soil  had  a  much  more  equable  temperature  than  the 
other,  it  transmitted  heat  muoh  more  slowly.  To  what  this  is 
due  has  not  been  determined.  It  seems  quite  possible,  however, 
that  snch  difierencee  might  have  a  very  decided  effect  on  the 
growth  and  quality  of  the  crop. 

AiBANDSOILTeMPEBATURBAT  the  EzPEBIHBIfTToBACCO  FlELD. 
WeEKLT    AVEBAaXB. 
lUdlttlOD  Tbermoioeter.  Soil  Tempenlarc. 

Hh.             MId.            Ranie.  Uu.  Mln.  Ru(«. 

June    3-9 79.6            88,1            20.8  70.3  63.G  6.7 

10-16 94.8             81.6  71,a  10.3 

17-23 98.0             84.9  76.8  8.1 

98.7             60.6             38,1  82.3  77.5  4.8 

24-30 90.7            ....  83.9  72.3  11.6 

92.S         «3.3         39,3  77.a  75.3  a.0 

July    1-  7 92.S            68.2            34.3  89.9  68.4  21.6 

95.7  58-4          37-3  83.3  75.3  8.0 
8-14 90.3            63.!{            37.0  85.9  64.1  2I.S 

95.8  50.4  45.4  77a  73-5  3.7 
15-21 97.0            64.4            32.6            92,1            68.8            13.3 

toi.S  59.8  43,0  83.7  74.9  8.8 

22-28 94.2  61.6  42.7  8J  6  6S.6  23.0 

96.0  59.2  36.8  79,3  73,4  6.8 

29-Ang.    i.     94.S  64.1  40.7  89.8  71.4  17.4 

96.4  61.1  35-3  80.3  7S.I  5.3 

Aug.  6-11 91.3            86.3  66.B  19.8 

93-4  51-4  43-0  75»  70-5  4-7 

12-18 86.6  83.0  62.7  20  3 

The  highest  temperature  recorded  in  the  experiment  field  by 
the  radiation  thermometer  was  111'  Fahr.,  the  lowest  39^°. 

The  highest  record  of  t)ie  soil  thermometer  was  97. B,  the 
lowest  53.1°  F. 

Habvestino,  CuBiNa,  Striffino  akd  Sobting. 

On  August  13th  and  14th  the  crop  was  harvested.  The  method 
of  harvest,  stringing  and  hanging  has  already  been  described  in 
the  Report  for  1893,  p.  138. 

The  weather  was  favorable  for  curing  and  on  Oct.  24th  the  crop 
was  taken  down  from  the  poles,  stripped  and  bundled,  the  crop  of 
each  plot  by  itself.  The  crops  were  sorted  by  Mr.  BaBon  from 
Not.  17th  to  asd. 
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As  the  crops  were  sorted,  samples  were  carefully  drawn  from 
each  lot  of  long  and  short  wrappers  as  described  in  the  Report 
for  1893,  p.  138. 

These  samples  were  for  laboratory  examinations  and  for  fer- 
mentation. 

The  followin;;  table  gives  the  results  of  the  sorting.  The 
weights  are  in  ponnda.  For  those  unramiliar  with  the  details  of 
sorting  leaf-tobacco,  it  maybe  said  that  the  "seconds"  are  the 
lower  leaves  on  the  stalk,  smaller  than  those  of  either  of  the 
other  grades,  over-ripe  and  unfit  for  wrappers.  The  "  long  wrap- 
pers" and  "short  wrappers"  are  the  most  valuable  part  of  the 
crop,  the  latter  being  smaller  and  ligbtei-,  and  often  cutting  to 
greater  advantage  ihan  "  long  wrappers."  The  "  top  leaves " 
are  often  as  large  as  the  long  wrappers,  bat  heavier,  darker  in 
color  and  unripe. 

Weiobt  or  PoLE-ci/SED  Leaves  fbou  ^  Aobe. 
Crop  of  1S94. 


10* 

10* 


lOH 

83* 
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PBR  OBNT.   or  TB«   FOUB  DWFBBBNT   QB*DK8. 

PoLB-ouBKD  Crop  op  1894, 


Comparative  Fire-Holding  Capacity. 
PoLE-CuBRD  Crop  of  1894. 

The  method  of  determining  the  fire-holding  capacity  is  described 
in  the  Station  Report  for  1882,  page  17. 

The  lot  which  held  fire  for  the  shortest  time  is  marked  100. 
The  others  are  marked  higher  and  aooording  to  their  relative  fire- 
holding  capacity.  Thus  of  the  long  wrappers,  lot  Q  is  marked 
100  as  it  had  a  lower  fire-holding  capacity  than  any  other.  Lot 
A  has  about  2^  (^'6)  times  the  fire-holding  capacity  of  lot  Q. 


.y  Google 
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NciTBiR  or  PoLB^ciRBD  Leaves  t 
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DtBODBSIOH   OF  TBB  RsSHLTB. 

The  following  paragraphs  Dotice  the  priacipal  features  in  the 
resQlts  of  this  year's  ezperimentB.  The  present  plan  is  not  to 
attempt  any  general  conclusions  till  fire  saocesaive  crops  have 
been  raised,  cured  and  fermented. 

Net  WstQBT  of  the  Sorted  Cbopb,  1894. 

In  1862  there  was  harvested  from  23  plots  of  ^  acre  each, 
2122  pounds  of  sorted  tobacco,  or  at  the  rate  of  1845  pounds  per 
acre. 

In  1893  there  was  harvested  from  28  plots  2183  pounds,  or  at 
the  rate  of  1559  pounds  per  acre. 

In  1804  there  was  harvested  from  28  plots,  2309^  pounds  of 
sorted  tobacco,  or  at  the  rate  of  1713  pounds  per  acre. 

The  crop  of  1892  contained  66.7  per  cent,  of  wrappers.  The 
crop  of  1893  contained  48.5  per  cent,  of  wrappers,  and  the  crop 
of  1894,  62.1  per  cent,  of  wrappers. 

The  maximum  yield  in  1894  was  on  plot  U,  at  the  rate  of  3115 
lbs,  of  sorted  tobacoo  per  acre,  of  which  1290  pounds  were  wrap- 
pers. The  maximum  yield  of  wrappers  was  on  plots  D  and  H, 
{I860  pounds  sorted  tobacco,  13^10  pounds  wrappers.)  Plots  U, 
D,  I  and  Q,  all  yielded  from  1870  to  1860  pounds  of  sorted 
tobacco,  with  1380,  1330,  1170  and  1110  pounds  of  wrappers 
respectively. 

The  smallest  crops  were  on  plots  P,  CC,  Z  and  B  and  were 
respectively,  1410, 1420,  1465  and  1470  pounds  of  sorted  tobacoo. 
The  weights  of  wrappers  were  respectively  880,  841,  930,  895 
pounds. 

Cotton  Seed  Meal  and  Castor  Pomace.  {Plots  A,  C,  D,  com- 
pared with  E,  G,  H.) 

The  yield  of  sorted  tobacco  from  the  cotton  seed  meal  plots 
averaged  1696  pounds  per  acre.  The  yield  from  the  plots  whioh 
received  castor  pomace  in  quantity  equivalent  to  the  cotton  seed 
meal  averaged  1746  pounds.  The  yield  of  wrappers  grown  on 
cotton  seed  meal  averaged  1146  pounds,  grown  on  castor  pomace 
the  average  was  1 1 40  pounds.  The  yield  of  the  cotton  seed  plots 
and  castor  pomace  plots  are  therefore  practically  identical. 

Increasing  the  quantity  of  cotton  seed  meal  in  the  fertiliser 
from  1360  to  2260  pounds  per  acre  did  not  increase  the  yield, 
but  a  further  increase  of  500  pounds  per  acre  made  an  increase  of 
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250  poands  per  acre  in  the  sorted  tobacco.  The  qnsntity  of 
wrappers  iDcreased  regularly  with  the  increase  in  the  quantity  of 
cotton  seed  meal  or  castor  pomace  applied.  These  facts  are  shown 
in  the  following  table,  expressed  in  potindB  per  acre. 

Cottao  Seed  H«l    Borli 


1360 

Tobicco. 
1640 

Wrapperi. 

970 

Jn  ftrtlltun. 
ISOO 

TdIwcco 
16B0 

2260 

1600 

lUO 

3160 

1690 

3720 

18S0 

1330 

3780 

1870 

Nitrate  of  Soda  loUk  Castor  Pomaee.  Where  for  an  applica- 
tion of  310  poands  of  nitrogen,  as  on  plot  H,  was  sabslitnted  half 
that  quantity  of  nitrogen  in  pomace  and  the  other  half  in  nitrate 
of  soda,  plots  I  and  J,  the  yield  was  practically  the  same  in  all 
cases,  the  extreme  difference  of  sorted  tobacco  being  only  30 
pounds  per  acre. 

The  yield  of  wrappers  however  was  greatest  where  castor 
pomace  alone  was  used,  plot  H,  1330  pounds,  and  least  where  half 
the  nitrate  was  applied  at  planting  and  half  later  in  the  season, 
plot  1, 1170  pounds. 

Potaah  8aU».  Of  the  various  potash  salts,  the  double  sulphate  of 
potash  and  magnesia,  K,  yielded  the  largest  crop  (1606  pounds) 
and  the  largest  quantity  of  wrappers  (1155  pounds).  This  was 
also  true  of  the  crops  of  1892  and  1893. 

When  lime  was  used  with  the  double  sulphate  L,  both  the  total 
yield  and  the  yield  of  wrappers  was  considerably  smaller. 

Plots  L,  Y,  and  O,  to  which  double  sulphate  ol  potash  and 
magnesia  with  lime,  wood  ashes,  and  carbonate  of  potash  were 
respectively  applied,  yielded  about  1030.  pounds  of  wrappers  each. 
Next  rank  A,  cotton  hull  ashes,  970  pounds,  N,  high  grade  sul- 
phate of  potash  with  lime,  940  pounds,  and  U,  high  grade  sulphate 
of  potash  and  P,  carbonate  of  potash  and  magnesia,  which  yielded 
each  B80  pounds  of  wrappers. 

Linseed  Meal.  Plot  B,  which  received  linseed  meal  in  place  of 
cotton  seed  meal,  yielded  180  pounds  less  of  crop  and  75  pounds 
less  of  wrappers  than  A  which  was  dressed  with  cotton  seed  meat. 

But  plot  F  which  received  the  same  quantity  of  linseed  meal  as 
B  but  less  than  half  the  quantity  of  cotton  hull  ashes  yielded  the 
same  qnantity  of  tobacco  as  A  and  110  pounds  more  of  wrappers. 

Fith.  Plot  Z  received  iu  nitrogen  tn  form  of  fish  and  is  com- 
parable with  plot  R  on  which  an  equivalent  amount  of  cotton* 
seed  meal  was  used. 
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Plot  Z  prodaoed  340  poands  less  of  tobacco  than  K  and  235 
ponndB  less  of  wrappers. 

Stems  and  Stable  Manure.  Plot  AA  which  was  dressed  with 
stable  manure  and  BB  which  was  dressed  with  tobacco  stems  and 
castor  pomace  prodnced  less  tobacco  than  most  of  the  other  plots 
and  the  least  wrappers  of  any  plots. 
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CORRECTIONS. 

Page  5.    Among  firms  who  have  paid  analyais  fees  lo  Maj  1,  1896 

insert, 

r,     L        «     ,..       ^  I  Bone  Meal. 

Danbury  FertUizer  Co.,  w       ,      p  ^i- 

„     ,  „  Nameless  Fertiliser. 

Danbury,  Conn.  „ 

I  Potato  Manure. 


Page  16.  Fourth  line  from  top,  insert  organic,  before  the  word  nitro- 
gen and  in  the  same  line,  for  IS^,  read  161. 

Page  41.  The  valuation  of  Sanderson's  Old  Reliable  Phosphate,  anal- 
ysis No.  4600,  should  be  $38.38  instead  of  (36.79,  and  the  percentage 
difference,  28.8  instead  of  ll.ft. 

Page  103.    Thirteenth  line  from  top,  for  11.4  read  18.4, 

Page  106,  pot  No.  117.  For  weight  of  water-free  Maize  crop,  read 
141.08  instead  of  US.  56. 

Page  146,  in  the  table  of  Composition  of  Fertilizers,  the  per  cent,  of 
potash  in  cotton  hull  ashes  ebould  read  34.11  instead  of  3.41. 
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NoTicB  AS  TO  Bulletins. 

The  BulletiDB  of  this  Station  are  mailed  free  to  oitiseDB  of 
ConnecticDt  who  apply  for  them,  and  to  othera,  aB  far  aa  the 
limited  editions  permit. 

Applications  should  be  renewed  annually  befbre  Jaonary  l8t 

The  matter  of  all  the  Balletins  of  this  Station,  in  so  far  as  it  is 
new  or  of  permanent  value,  will  be  made  part  of  the  Annual 
Report  of  the  Station  Staff. 

All  Bulletins  earlier  than  Xo.  71  and  Nos.  83,  93,  101,  102 
and  lis  are  ezhansted  and  oannot  be  supplied. 


Notice  as  to  Sdpplt  of  Station  Reports. 

The  Station  has  no  supply  of  its  Annual  Reports  for  the  yean 
1877,  18V8,  1870,  1880,  1881,  1882,  1883,  1887,  1891  and  1863. 

The  AnDoal  Report  of  this  Station,  printed  at  State  expense,  is 
by  law  limited  to  an  edition  of  12,000  copies,  of  which  5,000 
copies  are  bound  with  the  Annual  Report  of  the  Coaneoticat 
State  Board  of  Agriculture,  and  distributed  by  the  Secretary  of 
the  Board,  T.  S.  Gold,  West  Cornwall,  Conn. 

After  ezohanging  with  other  Experiment  Stations  and  Agrioal- 
tural  Journals,  the  Reports  remaining  at  the  disposal  of  the  Sta- 
tioD  will  be  sent  to  citizens  of  Connecticut  who  shall  seasonably 
apply  for  them,  and  to  others  as  long  as  the  supply  lasts. 
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Announcement. 


The  Connecticut  AaaicoLTUBAi.  Experihknt  Station  was  estab- 
lished in  accordance  with  am  Act  of  the  General  Assembly  approved 
March  31,  1877,  "  for  the  purpoee  of  promoting  Agriculture  by  scientiflo 
investigation  and  experiment." 

The  Station  is  prepared  to  analyze  and  test  fertilizeiB,  cattle-food, 
seeds,  milk,  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds,  moulds,  blights,  mildews,  useful  or  injurious  insects, 
etc.,  and  to  give  information  on  various  subjects  of  Agricultural 
Science,  for  the  use  and  advantage  of  the  citizens  of  Connecticut. 

The  Station  does  not  undertake  sanitary  analyses  of  water. 

The  Station  makes  analyses  of  Fertilizers,  Seed-Tests,  etc.,  for  the 
citizens  of  Connecticut,  without  charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publish. 

3.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  the  Station  "  Instructions  for  SampUng." 

8.  That  the  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "  Forma  for  Description." 

The' officers  of  the  Station  will  take  pains  to  obtain  for  analyatB 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organized  codperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  interests.  Oranges,  Farmers'  Clubs,  and  like  Asso- 
ciations can  efflciently  work  with  the  Station  for  this  purpose,  by 
sending  in  duly  authenticated  samples  early  during  each  season  of 
trade. 

tS'  By  a  recent  Act  of  Legislature  it  is  made  the  business  of  this 
Station  to  examine  articles  of  food  and  drink  on  sale  in  Connecticut, 
with  reference  to  their  adulterations. 

Here  it  may  be  stated  that,  until  further  notice,  the  Station  will  ex- 
amine only  such  samples  of  food  and  drink  as  are  collected  by  its  agents 
or  such  as  shall  be  taken  under  its  advice,  and  by  the  methods  it  shall 
prescribe  or  approve. 

All  other  work  proper  to  the  Experiment  Station  that  can  be  used 
for  the  pubhc  benetlt  will  be  done  'without  charge.  Work  for  the  pri- 
vate use  of  individuals  is  charged  for  at  moderate  rates.     The  Station 
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undertakea  no  work,  the  leeults  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  pubhc  good. 

Besulta  of  analysis  or  inTeetigation  that  are  of  immediate  general 
interest  are  published  in  BuUetiBs,  copies  of  which  are  sent  to  each 
Post  OfDce  in  this  State,  and  to  every  citizen  of  the  State  who  applies 
for  them.  The  results  of  all  the  work  of  the  Station  are  summed  up  in 
the  AmiiiAi  Reports  made  to  the  Governor, 

It  is  the  wish  of  the  Board  of  Control  to  make  the  Station  as  widely 
useful  as  its  resourceo  will  admit.  Every  Connecticut  citizen  who  is 
concerned  in  agriculture,  whether  farmer,  manufacturer,  or  dealer,  has 
the  right  to  apply  to  the  Station  for  any  assistance  that  comes  witiiin 
its  province  to  render,  and  the  Station  will  respond  to  all  applications  as 
far  as  lies  in  its  power. 

t^  Instructions  and  Forms  for  taking  samplea,  and  Terms  tor  teet- 
ing  FertUizers,  Seeds,  etc.,  for  private  parties,  sent  tm  af^lication. 

1^  Parcels  by  ExpreBs,  to  receive  attention  should  be  pr^xiid. 

^F"  Letters  sent  to  individual  officers  are  liable  to  remain  unanswered 
in  case  the  officer  addressed  is  absent.  All  conununicationB  on  Station 
business  that  requires  immediate  attention,  therefore,  should  be 
diTecl«d  simply  to  the 

AGRICULTURAL  EXPERIMENT  STATION, 

NEW  HAVEN,  CONN., 
and  all  remittances  should  be  made  payable  to  the  undersigned. 

@~  Station  Grounds,  Laboratories  and  Office  are  on  Suburban  st.,  five 
minutes  walk  west  from  Whitney  avenue  and  IJ  miles  north  of  City  Ball. 

ly  Suburban  st.  may  be  reached  by  Whitney  ave.  Electric  Cars,  which 
leave  tlie  comer  of  Chapel  and  Church  sts.,  five  times  hourly,  viz:  on 
the  striking  of  the  clock  and  at  intervals  of  twelve  minutes  thereafter. 

^T'l'he  Station  may  also  be  reached  by  taking  Winchester  ave. 
Electric  Cars,  going  north,  which  pass  the  Union  R.  R.  Depot,  and 
also  start  from  comer  Chapel  and  Church  sts.,  at  intervals  of  sixteen 
minutes.  Get  off  at  Harriet  st.,  whence  five  minutes  walk  eastward, 
crossing  Prospect  st.,  and  entering  Suburban  st.  brings  to  the  Station. 

tW  'The  Station  has  Telephone  connectioD  and  may  be  spoken  from 
the  Central  Telephone  Office,  118  Court  st.,  or  from  Peck  &  Bishop's 
Office  in  Union  E.  E.  Depot,  New  Haven. 

|^~The  Grass  Garden,  in  charge  of  Hr.  James  B.  Olcott,  is  near 
South  Manchester,  two  minutes  walk  from  the  line  of  the  Uancbeeter 
Ellectric  Cars,  leaving  City  Hall  square.  State  st.,  Hartford,  every  half 
hour.    Conductors  on  this  line  can  direct  visitors  to  the  Garden. 

S.  W.  Johnson,  Dir&Aor. 
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Wm.  H.  Bbxwbb,  in  Accotnrr  with  thb  CoNMBcnoifT  Ageicui.-  ' 

TUBAL    EZPXBIHSNT    StATIOH    FOB   TH£   FISCAL   TEAR   EHDING 

Sbftbubeb  30th,  1895. 


^j«'%r 

'"ij;"  fP>-       Toui. 

$6,000.00 

5,835.00 
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Analysis  Few  due  laet  flBcal  year 

AnftlysiB  Fees  due  this  fiBcsl  year 

l,6b4.B8;     6,013.00 

Total  Baceipte 

$16,881.27 

$6,879.»8i  $23,761.20 

BUM  ACCt.      U.  B.  ACCt. 
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46.10 


15.8 
664.06 
288.20 

46.76 
147.00 
166.58 


41.28'. 
51.00-. 
12.00.. 
4.50L. 
21.65!.. 


*  For  the  8  mouths,  October  1st,  1894,  to  June  80th,  1 
t  For  the  8  months,  July  1st  to  SepUmber  80th,  1896. 


1,168.00 
8,773.50 
648.80 
38.06 
210.66 
106.88 
94.23 
46.10 
68.83 
42.90 
63.44 
16.83 


41.38 
61.90 
12.00 

4.60 
21.65 

5.64 
14.28 
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The  acconntB  of  the  treasnrer  were  duly  audited  by  the  Stale 
Auditors  of  Public  AoooaDts,  on  September  13tb,  for  the  first  nine 
months,  and  for  the  remaining  three  months  on  December  3d, 
and  after  rendering  the  report  for  the  United  States  fiscal  year, 
the  books  of  the  treasurer  were  examined  by  an  agent  of  the 
Secretary  of  Agriculture. 

By  Act  of  Congress,  the  Experiment  Stations  receiving  appro- 
priations from  the  United  States  are  required  to  make  treasurer's 

•  For  the  9  monthH,  October  Ut,  ISM,  to  June  BOth,  1896. 
t  For  the  8  mouths,  Jnlj  1st  to  September  80th,  16B5. 
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reports  aoDually  to  the  Secretary  of  Agricaltnre  as  to  how  the 
money  received  from  that  aoorce  has  beeo  expended,  which 
reports  are  to  be  io  accordance  with  a  schedule  prepared  by  the 
said  Secretary  and  for  the  fiscal  year  of  the  United  States.  The 
Secretary  of  Agricnlture  makes  the  reasonable  request  that  all  the 
Stations  having  other  sources  of  income,  keep  their  books  in  accord- 
ance with  the  before  mentioned  schedule  and  farnish  him  with  a 
fall  treasurer's  report  of  the  Station's  total  receipts  and  expenses. 

In  complying  with  above  requirement  and  request,  it  is  neces- 
sary that  the  treasurer  of  this  Station  make  two  different  annual 
reporU,  one  to  the  United  States  Secretary  of  Agriculture  and 
covering  the  United  States  fiscal  year  ending  June  30th,  and  the 
other  for  the  State  fiscal  year  ending  September  30th. 

If  the  two  reports  of  receipts  and  expenditures  give  the 
amounts  for  the  respective  years  only  as  a  whole,  it  is  obvioas 
that  the  figures  in  these  reports  will  differ  both  in  their  totals  and 
in  their  details,  and  consequently  that  their  comparison  and  agree- 
ment could  only  be  made  by  a  study  of  the  original  books.  The 
treasurer  has  therefore  given  in  each  report  the  figures  for  the 
nine  months  and  the  three  months  respectively,  in  order  that 
their  correlation  and  comparison  may  be  easily  made. 

WM.  H.  BREWER,  THasurer. 
Dec.  18tb,  189C. 
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To  Sit  JSaxliencf/,  0.  Vincetit  Coffin,  Governor  qf  Connecticut  : 

The  Board  of  Cootrol  of  the  CoDiiecticnt  Agricultnral  Experi- 
ment Station  herewith  anbmits  its  report  for  the  year  ending 
October  Slst,  1895. 


Legislation  affectino  the  Station. 

The  General  Aesembly  at  the  January  sesBion,  189S,  passed  an 
Aot  making  an  appropriation  to  the  ConneoUont  Agrioultnral 
Experiment  Station,  which  added  $2,000  to  tbe  annaal  appropria- 
tion made  by  the  State,  and.  provided  besides  the  sum  of  $2,600 
for  better  equipping  and  making  additions  to  tbe  laboratories, 
and  for  other  speoiGed  objects. 

The  General  Assembly  also  passed  an  Act  regnlating  the  man- 
nfactnre  and  sale  of  food  prodncts  which  appropriated  $2,500 
annnally  to  this  Station,  to  exeoate  the  provisiouB  of  the  law. 

Copies  of  these  acts  will  be  printed  with  the  Report  of  the  Sta- 
tion staff,  which  is  now  in  preparation. 


EZAUINATION   OF  FOOD  PEODrCTS. 

Although  the  appropriation  made  in  the  Pure  Food  Bill  does 
not  become  available  nntil  the  first  of  November,  1895,  the  work 
of  preparing  for  tbe  execution  of  the  law  aod  of  collecting  and 
examining  samples  of  food  was  early  began. 

Nineteen  samples  of  molasses,  sixteen  of  Bngar,  twenty-one  of 
maple  syrup,  eighteen  of  strained  honey,  forty-one  of  lard  and 
forty  of  spices  have  been  collected  and  examined  or  are  in  process 
of  examination.  The  results  of  this  work  will  be  discussed  in  the 
Report  on  Foods,  which  will  form  part  of  the  20th  annual 
Report  of  this  Station  for  the  year  1896. 
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Dnriug  the  montbe  of  April,  May  and  June,  Messrs.  C.  L. 
Backus,  of  Andover,  and  M.  H.  Parker,  of  Coventrr,  agenu  of 
this  Station,  visited  one  hundred  and  six  towns  and  villages,  to 
inspect  commercial  fertilizers,  and  drew  five  hundred  and  fifty-five 
samples,  representing  one  haadred  and  oinAty-nine  brands  of  com- 
mercial fertilizers. 

Analyses  of  all  these  brands  have  been  made  in  duplicate  in  the 
chemical  laboratory  by  Messrs.  Wioton  and  Ogden,  with  the 
assistance  of  Mr.  Lange,  and  manuscript  copies  of  each  analysis 
have  been  sent  to  the  manufacturer  and  to  the  dealers. 

Ko  fraudulent  fertilizers  have  been  found  in  the  State  this  year. 
A  small  number,  of  very  inferior  value,  are  annually  offered,  but 
usually  disappear  from  the  market  after  their  analyses  have  been 
published. 

The  Wobk  of  thb  Chehicai.  Libobatoby. 
Besides  the  work  of  analyzing  food  and  of  the  fertilizer  control 
just  mentioned,  Messrs.  Winton  and  Ogden,  with  Mr,  Lange*B 
help,  have  analyzed  two  hundred  and  eight  commercial  fertilizers 
and  manurial  waste  products,  making  the  whole  number  of  fertili- 
zer analyses  four  hundred  and  seven. 

To  supplement  horticultural  work  done  by  Mr.  Britton,  they 
have  analyzed  eight  samples  of  lettuce,  five  of  tomato  vines, 
eight  of  tomato  fruit,  oue  of  soil,  one  of  chemicals,  and  one  hun- 
dred and  thirty-seven  of  crops  grown  in  vegetation  pots. 

In  connection  with  Station  field  experiments  they  have  analyzed 
six  samples  of  cow-pea  plants,  eighteen  of  potatoes,  eight  of  com 
and  com  stover,  and  one  hundred  and  sixteen  of  leaf  tobacco. 

Thirteen  samples  of  feeds,  one  of  vinegar,  five  of  poultry  feeds 
and  fourteen  of  milk,  have  been  analyzed  in  response  to  requests 
from  citizens  of  the  State.  No  record  has  been  kept  of  the  con- 
siderable number  of  determinations  of  fat  in  cream  and  milk, 
made  for  creameries,  milk  dealers  and  consumers.  Fifteen  deter- 
minations of  nitric  acid  in  soil  decoctions  were  also  executed. 

Forty-eight  samples  of  butter  and  molasses  have  been  examined 
for  the  State  Dairy  Commissioner. 

In  connection  with  the  tobacco  experiment  at  Poquonook,  daily 
determinations  of  moisture  were  made  in  the  soil  of  the  tobacco 
field,  during  the  tobacco-growing  season.  The  total  number  of 
determinations  amounted  to  one  hundred  and  forty-seven. 
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Two  hnodred  and  eighteen  samples  of  seeds  have  been  tested 
with  regard  to  vitality  by  the  laboratory  staff. 

A  very  considerable  number  of  cteterminattoas  have  also  been 
made  in  testing  methods,  on  samples  submitted  by  the  A8BO<uation 
of  Official  Agricaltoral  Chemists,  and  in  the  preparation  of  a 
paper  by  Mr.  Winton,  on  "  Some  Conditions  Afieoting  the  Accn- 
racy  of  the  Determination  of  Potash,"  pablished  in  the  American 
Chemical  Journal,  Vol.  XVII,  No.  6. 

Exclusive  of  these  last  mentioned,  the  total  nnraber  of  analyses 
made  in  the  chemical  laboratory  during  the  year  is  eleven  hun- 
dred and  seventy-one. 

Studies  on  the  Vegetable  pROTKioe. 

The  work  done  by  Dr.  Osborne,  with  the  assistance  of  Mr. 
Campbell,  may  be  summarized  as  follows : 

The  investigation  of  diastase,  the  sugar-forming  ferment  of 
sprouting  seeds,  has  been  continued  and  the  resnlts  obtained  are 
ready  for  the  printer. 

A  study  of  tb&proteids  of  the  potato  has  been  completed. 

The  proteids  of  malt  have  been  investigated  and  the  changes  of 
the  proteids  occurring  during  germination  shown  by  a  compari- 
son with  those  of  ungerminated  barley  investigated  last  year. 

The  proteid  substances,  described  nnder  the  name  oonglntin, 
the  chief  nitrogenous  constituents  of  a  large  number  of  cattle 
foods,  have  been  investigated  and  the  conflicting  statements  of 
earlier  investigators  have  been  cleared  up.  In  this  work  the 
seeds  of  the  peach,  almond,  walnut  and  hazel  not,  have  also  been 
atndied.  These  seeds,  together  with  those  already  examined  in 
this  laboratory,  have  afforded  a  complete  review  of  the  subject 
of  oonglatin. 

A  similar  study  of  the  pvoteid  at  present  known  as  legumin  has 
been  commenced  and  is  well  nnder  way,  several  of  the  leguminous 
seeds  having  been  already  studied. 

The  Wokk  of  the  MycoLoeiST. 

Dr.  Stnrgia,  with  the  aid  of  Mr.  W.  H.  Olcott  at  South  Man- 
chester, has  carried  out  a  field  experiment  to  study  the  efficacy  of 
'  the  corrosive  sublimate  treatment  of  potato  seed,  where  the  land 
which  is  planted  to  potatoes  is  already  fully  infested  with  the 
potato-scab  f  nngus. 


xviii      CONNECTICUT  SXPERIUEirr  STATION  RKPOET,   1895. 

In  the  same  experiment  the  effect  od  the  preyalenoe  of  this  dia- 
eaee,  of  application  of  lime  and  of  stable  manure  both  fresh  and 
compoated,  has  been  noted.  This  work  is  supplementary  to  that 
done  last  year  on  the  same  snbject. 

A  field  experiment  on  the  land  of  Mr.  Buckingham,  of  South- 
port,  and  a  much  smaller  one  on  tbo  Statioo  gronnds,  have  been 
made  to  determine  how  far  transplanting  onions  (on  smutty  land) 
is  practicable  as  a  means  of  preventing  smut,  increasing  the  yield 
and  baslening  maturity. 

An  experiment  on  spraying  apple  trees  baa  been  made  at  Shaker 
Station. 

Much  time  has  also  been  spent  in  studies  on  a  blight  of  melons 
which  has  been  very  destruolive  in  some  parts  of  the  State,  on  a 
leaf-curl  of  plums,  not  hitherto  described,  on  the  powdery  mildew 
of  grapes,  and  the  sbot-hole  fungus  of  plums. 

Attention  has  also  been  necessarily  directed  to  certain  danger^ 
ous  insect  pests. 

Specimens  of  wood  sent  by  an  orchardist  living  near  New  Lon- 
don from  trees  which  were  dying  or  dead,  proved  to  be  affected 
with  the  dreaded  Sau  Joe^  scale.  Dr.  Sturgis  and  Mr.  Britton 
immediately  visited  the  orchards,  directed  the  course  of  treatment 
to  keep  the  disease  in  check,  till  a  winter  treatment  could  be  used 
to  eradicate  it,  and  a  Bulletin  was  at  once  issued  to  call  the  atten- 
tion of  fruit  growers  to  the  subject. 

Certain  other  insect  injuries  to  fruit  and  ornamental  trees  have 
also  been  studied. 

HORTICULTITBAL   WoBK. 

Mr.  Britton,  with  the  ooSperation  of  Dr.  Jenkins,  has  made  a 
study  of  the  relative  availability  of  different  forms  of  organic 
nitrogen  by  vegetation  experiments  with  corn  and  oats.  In  addi- 
tion to  the  artificial  soil  used  in  1894,  two  other  soils  have  been 
used  for  this  work ;  one  a  soil  on  which  com  has  been  raised  for 
five  years  in  succession  without  fertilizers,  tbe  other  from  a  pas- 
ture which  has  been  unonltivated  for  at  least  thirteen  years  and 
has  had  no  fertilizer  for  the  last  six  years.  These  vegetation 
experiments,  IS?  in  number,  have  been  made  in  galvanized  pots 
and  were- carried  out  during  the  summer  season  in  a  house  built 
specially  for  such  purposes. 

During  the  winter  a  study  was  begun,  in  the  forcing  house,  of 
tbe  fertilizer  requirements  of  the  tomato  and  lettuce  crops,  and  of 


■  nt^ioo^le 


REPORT  OF  THE   BOARD  OF  CONTROL.  XIX 

the  growth  of  these  crops  with  fertilizer  chemicals  ia  artificial 
•oils. 

Field  Expsbimsnts. 

Under  the  sapervision  of  Dr.  JenkiDS,  two  field  experiments 
have  been  made  to  study  the  effect  on  the  quality,  as  well  as  the 
quantity,  of  the  potato  crop,  of  applications  of  vartone  potash 
salts,  both  vith  and  without  lime. 

An  experiment  on  bringing  worn-out  sandy  land  into  arable  con- 
dition, by  the  use  of  chemical  fertilizers  and  legnmtnons  crops, 
has  been  begun. 

The  extensive  experiment  on  the  effect  of  fertilizers  on  the 
quality  and  quantity  of  the  tobacco  crop,  and  the  experiment  on 
the  growth  of  maize  oontinnonsly  on  the  same  land,  previously 
noticed  in  onr  reports,  have  been  continued  this  year. 


The  Gbass  Oasdek. 

Mr.  J.  B.  Olcott  has  continued  the  study  of  native  and  foreign 
turf-making  grasses  in  the  Orass  Garden  at  South  Manchester. 
The  garden  has  been  considerably  enlarged  during  the  year  by 
collections  made  in  England,  France,  Denmark  and  Austria  by 
Mr.  Olcott. 

Station  Publications. 

The  eighteenth  report  of  this  Station,  for  the  year  1894,  a 
volume  of  266  pages,  has  been  issued  in  an  edition  of  12,000 
copies,  and  the  7,000  copies  at  the  disposal  of  this  Station  have 
been  distributed,  after  satisfying  onr  exchanges,  among  the  far- 
mers of  Connecticut.     Less  than  2fi  copies  remain  in  our  hands. 

A  spraying  calendar  for  the  use  of  Connecticnt  farmers  was 
issued  during  March  in  an  edition  of  1,800  copies. 

Bulletin  No.  120,  on  Analyses  of  Fertilizers,  Trade  Values  of 
Fertilizer  Ingredients  for  1805,  and  Poultry  Foods,  containing 
sixteen  pages,  was  issned  in  April  in  an  edition  of  4,000  copies. 

Bulletin  121,  on  The  Elm  Leaf  Beetle;  and  the  San  Joe6  Scale; 
containing  sixteen  pages,  was  issued  in  July,  in  two  editions  of 
7,000  copies. 

These  Bulletins  are  republished  in  the  Annual  Report  of  Station 
Work  for  the  year. 
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Attendahce   at   Faru   Institutes   and   otheb   Fabhebs' 

Mbetings. 

In   reaponae   to  request,  membere   of  the   Station  Btaff  have 

attended  a  considerable  number  of  meetings  of  farmers  during  the 

year  and  read  papers  or  made  addreasea.     The  time  devoted  to 

this  work  has  been  eqnivalent  to  twenty-fonr  days*  time  of  one 


Cobbbspomdsncb. 

During  the  year  1728  letters  have  been  written  by  the  Station 
staff  and  885  maouioript  reports  of  fertilizer  and  seed  tests  have 
been  made. 

New  BoiLDtNos. 

A  forcing  house,  fifty  feet  long  by  twenty  feet  wide,  with  a 
potting  room  twenty-five  feet  by  ten  ig  now  being  built  and  will 
be  oaed  during  the  coming  winter  for  further  ezperimenta  on  the 
fertilizer  requirements  of  forcing-bouse  crops. 

Meetingb  of  the  Boabd. 

Daring  the  year  ending  October  31,  the  Board  of  Control  baa 
held  three  meetings. 

All  of  wbioh  is  respectfully  submitted. 

WM.  H.  BREWER,  Secretary. 
Nov.  lat,  1895. 
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Report  of  Station  Work. 


A  general  statement  regarding  the  work  done  by  the  Station 
Staff  is  to  be  fonnd  on  previoas  pi^jeB  in  the  Report  of  the  Board 
of  Control  to  the  Governor. 

The  following  papers  present  a  full  and  detailed  account  of  the 
operations  of  the  Station  within  the  twelve  month  ending  Octo- 
ber 31,  1895. 

It  has  been  fonnd  neoeasary  to  repeat  annually  certain  state- 
ments regarding  the  fertilizer  law  and  the  explanations  r^ardiDg 
the  analyui  and  valnation  of  fertiliserB. 


FERTILIZERS. 

More  than  22,600  tons  of  Commercial  Fertilizers  are  annnally 
brongbt  into  ConneoticDt.  Tbis  does  not  include  the  large  qnanti- 
ties  of  cotton  seed  meal  and  cotton  hull  ashes  used  in  the  tobacco- 
growing  sections,  nor  the  unleached  Canada  ashes  used  generally 
throughout  the  State. 

More  than  1700,000  are  annoally.  piud  by  Connecticut  farmers 
for  fertilizers. 

In  1883,  the  year  following  the  passage  of  the  fertilizer  law,  38 
mannfactnrers  entered  00  brands  of  fertilizers  for  sale  in  the 
State.  The  number  of  brands  has  increased  steadily  year  by 
year,  while  the  number  of  firms  doing  tbe  fertilizer  business  has 
remained  abont  the  same. 

During  the  season  of  1895  tbe  forty-seven  manufacturing  firms 
doing  business  in  the  State  have  entered  two  hundred  and  nine 
brands  for  sale.    These  include  : 

Special  manures  made  for  particular  crops,  7S  brands. 

Other  nitrogenous  superphosphates,  89      " 

Bone  manures  and  bone  and  potash,  2S      " 

Chemioals,  inclnding  tankage  and  castor  pomace,     17      " 


Total,  209 
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THE  FERTILIZER  LAW  OF  CONNECTICUT. 

The  Oeneral  ABnembly,  at  its  seBBion  in  1863,  passed  an  Act 
ooQcerniDg  Commercial  Fertilizers  wbicb,  as  amended  by  an  act 
passed  at  the  session  in  I69S,  is  still  in  force.  Copies  of  those 
sections  of  the  General  Statutes  of  Oonneoticnt  which  relate  to 
commercial   fertilisers  may  be  bad  od  application  to  the  Station. 

Attention  is  specially  called  to  the  following  requirements : 

1.  In  case  of  all  fertilizers  or  manures,  except  stable  mannre 
and  the  prodnots  of  local  mannfaotures  of  leas  valne  than  ten  dol- 
lars a  ton,  the  law  holds  the  sbllbb  responsible  for  affixing  a 
correct  label  or  itatement  to  every  package  or  lot  sold  or  offered, 
as  well  as  for  the  payment  of  an  analysU  fee  of  ten  dollars  for 
each  fertilizing  ingredient  which  the  fertilizer  contains  or  is 
claimed  to  contain,  unless  the  uANnF^cxuRBB  OB  ihpoktbb  has 
provided  labels  or  statements  and  has  paid  the  fee.  Sections  4006 
and  4007. 

Tbe  Station  underatandB  "  the  fertiliEing  ingredients  "  to  be  those  whose  deter- 
mination  in  an  analjBiB  ia  neceasat;  lora  valusUon,  and  which  ire  generallj 
Nitrogen,  Phoapboric  Add  and  Potash.  The  ansljaia-feea  in  esse  of  anj  ferti- 
liter  will  tberetore  usua1l7  be  ten,  twenlj  or  thirty  dollars,  according  aa  one,  two 

or  three  of  these  ingredieota  are  contained  or  claimed  to  exist  ia  the  fertiliier 

2.  The  law  also  requires,  in  the  case  of  every  commercial  ferti- 
lizer, that  a  sealed  sample  shall  be  deposited  with  the  Director  of 
the  Station  by  the  manufacturer  oh  importer,  and  that  a  cer- 
tified stiUement  of  composition,  etc.,  shall  be  filed  with  him.  Sec- 
tion 4006. 

A  statement  of  the  per  cent,  of  Nitrcigen,  Phoephor[c  Acid  (PiOi)  tuid  Potash 
(EgO),  and  of  their  several  slates  or  forma,  will  suffice  in  most  cases.  Other 
ii^redients  may  be  named  if  deaired. 

Id  all  cases  tho  per  cent  of  niirogm  must  be  stated.  Ammonia  1118;  also  be 
given  when  acluelly  present  io  ammonia  salts,  and  "  ammonia  equivalent  to  nitro- 
gen  "  may  likewise  be  staled. 

The  per  cent  of  soluble  and  reverted  phosphoric  acid  may  be  given  separately 
or  hither,  and  Ihe  term  ''  available  "  may  be  used  in  addition  to,  but  not  instead 
ot,  soluble  and  reverted. 

The  percentage  of  insoluble  phosphoric  acid  may  be  stated  or  omitted. 

In  case  of  Bone,  Fish,  Tankage,  Dried  Meat,  Dried  Blood,  etc ,  the  diemical 
composition  may  lake  account  ot  the  two  iugredienta:  Nitrt^en  and  Fhosphorio 
Add. 
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For  Potaib  Salts  give  alwajd  the  per  cent,  ot  Potaeb  (potusium  oxide) :  that 
of  Sulphate  ot  Potaah  or  Muriate  of  Potash  ma/  also  be  stated. 

The  obemlcal  compOBitiao  of  other  fertilizera  may  be  ^ven  ae  found  in  the 
atatidii  Beporlfl. 

8.  It  18  also  provided  that  evzby  fsbsob  in  the  State,  who 
sells  any  commercial  fertilizer  of  whcUever  Mnd  or  price,  shall 
aDDOallf  report  certain  facts  to  the  Director  of  the  Experiment 
Station,  and  on  demand  of  the  latter  shall  deliver  a  sample  for 
analysis.    Section  4008. 

4.  All  "ohbhicjU.s"  that  are  applied  to  land,  snch  as  Muriate 
of  Potash,  Kaioite,  Sulphate  of  Potash  and  Magnesia,  Sulphate 
of  Lime  (Oypsom  or  Land  Plaster),  Snlphate  of  Ammonia, 
Nitrate  of  Potash,'  Nitrate  of  Soda,  etc. — are  considered  to  oome 
under  the  law  as  "Commercial  Fertilizers."  Dealers  in  thcBe 
chemicals  must  see  that  packages  are  suitably  labeled.  They 
must  also  report  them  to  the  Station,  and  see  that  the  analysis 
fees  are  duly  paid,  in  order  that  the  Director  may  be  able  to  dis- 
charge his  duty  as  prescribed  in  Section  4013  of  the  Act. 

It  will  be  noticed  that  the  Stale  exacts  do  license  tax  either  for  making  or 
dealing  in  tertUizert.  For  the  safetj  of  conaumers  and  the  benefit  of  booest 
manufacturers  and  dealers,  the  State  requires  that  it  be  known  what  is  offered 
for  sale,  and  whether  fertilizers  are  what  they  purport  to  be.  With  this  object 
in  Tiew  the  law  provides,  in  Seciion  4013,  that  all  fertilizers  be  analysed,  and  it 
requires  the  parties  making  or  selling  them  to  pay  for  these  analj sea  in  part :  the 
Slate  Itself  paying  in  pan  bj  maiDtaiuing  the  Experiment  Station, 
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OBSERVANCE  OF  THE  FERTILIZER  LAW. 

Here  follows  ao  alphabetical  list  of  the  manofaotarera  vbo 
have  paid  analj»B  fees  as  required  by  the  Fertilizer  Law,  and 
the  names  or  brands  of  the  fertilizera  for  whioh  fees  have  been 
paid  by  them  for  the  year  ending  May,  1895. 

Firm. 
Alderman,  0.  B.,  Suffleld,  Codd. 
Armour  Packing  Co.,  EauMiB  City,  Mo. 
1  William  St., 


Btadlev  FerUlizer  Co.,  91  SUte  S 


Brand  of  FertOiter. 

Special  Potato  FerUUser. 

Fmit,  Y^etable  and  Tobacco  Special. 

Special  Com  Mannre. 
Specdal  Tobacco  Manure. 
Castor  Pomace. 

A.  A.  AiimioiiiBt«d  Superphosphate. 
Complete  Onion  Manure. 
Complete  Potato  Manure. 
Harvest  H 


Blockbridge  Special  Totnooo  Hannre. 
"  "       Grain  Manure. 

"  "       GrasB  Top-Drearing 

and  Forsigie  Crop  Manure. 
Slockbridge  Special  Potato  end  Tegeta- 

ble  Manure. 
Bowker'B  Hill  and  DrlU  Pboapbate. 

"       Farm  and  Garden  Phospbale 
or   Amnoniated  Bone  fW- 
Ulizor. 
"       Potato  Manure. 
"       T<^cco  Grower. 
"       Sore  Crop  Bone  Pliosphate. 
"       Market  Garden  Manure. 
'*       Bone     and     Potaah,     Square 
Brand. 

Bradlej'a  Superphosphate. 

"        Potato  Manure. 

"  Complete  Manure  for  Potaloee 
and  Vegetables. 

"  Complete  Manure  tor  Top- 
Dreasing  Grasa  and  Grain. 

"  Complete  Manure  for  Com  and 
Grain. 

"        Pure  Fine  Ground  Bone. 

"  Ground  Bone  and  Potash,  Cir- 
cle Brand. 

"  Fiab  and  Potash,  Anchor 
Brand. 

"  Flab  and  Potash,  Triangle  A 
Brand. 

"       B.  D.  Sea  Povl  Quano. 

"        Original  Coe'sSoperpboBpbate. 

"  Farmer's  Hew  Method  ^'- 
tilizer. 

"       Eigb  Qrade  Tobacco  Mannie. 
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Flntt. 
BudciDgham,  On  Soutbport,  Conn. 


Ohurdi,  Daniel  T.,  Tiferton,  R.  I. 


Downee  ft  GrifBn,  BiTTntngham,  Conu. 


Brand  qf  lirtilita: 
A  No.  1  Fertilizer. 


Fisb  sod  Potaib. 

Bsj  State  FortUiser. 

Bay  State  Fertilizer  0.  Q. 

Potato  Manure. 

Qreat  Planet 

Potato  and  Tobaooo  Fertillier. 

King  Fbilip  Quano. 

Fine  Ground  Booe. 


B.  Frank  Coe's  High  Qrede  Potato  Fer- 

B.  Frank  Coe's  High  Qrade  Phoepliats. 
"       "     Alkalioe  Bone. 
■'         "     Ground  Bona  and  Potaab. 

Bone  Dust. 


Crocker'a  Special  Potato  Uanure. 

"       Praotioal  Ammoniated  Boper- 

phoaphata. 
"       Ammoniated  Wheat  and  Corn 

Superphospbate. 
"       Vegetable   Bone    Snper^ioa- 

"       Hew  BlTsl  Ammoniated  Super- 

pboaphata, 
"        Piufl  Ground  Bone. 
"       SpecialCooo.  Tobaooo  Manure. 
"       Potato,     Hop    and    Tobacco 

PboBpbate. 
"        Ammoniated      Bone     Super- 

phoapbate. 

Cumberland  Superpboapbata. 
"  Potato  Fertilizer, 
"  FerUlizer. 

"         Coneentraled  Pboaphate. 
"  Qrouud  Boue. 

Potato  and  Root  Crop  Manure. 
Animal  Fertilizer. 
Garden  and  Lawn- 
Tobacco  Grower. 
Fine  Bone. 
Animal  "0." 

GrODUd  Bone. 
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Brand  of  Fertilmr. 


Ella  worth,  F.,  Hartford,  Conn. 


Hartfonl  Fertilizer  Co.,  Hartford,  Conn. 
Eelsey,  E.  B.,  Branford,  Conn. 


Carteret  Long  Island  ^wciaL 
'>       Market  Oarden  Uanure. 
"      Potato  Manure. 

Sfaoemaker'B  Swift  Sdi«  Bone  MeaL 

"  "        "  SuperphoBpbate. 

Collier  Castor  Pomace. 

Great  Easleni  General  for  Qrasa  and 

Grain. 
Great    Eastem    Vegetable,    Tine    and 

Tobacco. 
Great  Elaatom  General. 
Soluble  Bone  and  Potaah. 

Bone  Heal. 

Bone,  Flsb  and  Potaah. 

Sucoeat  Fertilizer, 

Potato  Uanur^. 

Special  Potato  Fertilizer. 

Special  Tobacco  Manure. 

Animal  Bone  and  Potash. 

Ammoniated  XhsaolTed  Bone  Fhoaphate. 

Standard  Pure  Bone  Superphoapbato. 

Crescent  Bone  Dust, 


LTinan,  Chas.  &,  Middlefleld,  Cono. 


IB'   Formula   and   Peruvian  Ouano 
.,  113  Liberty  St,  Sew  York  City. 


UesoD,  Chapin  A  Co.,  Proridence,  B.  I. 


Polato  Uanure. 

Complete  Uanure  for  General  TTae. 

Fruit  and  Vine  Uanure. 

Corn  Uanure. 

Fine  Bone  DiaBolved. 

Complete   Manure  for   Light   Soils    or 

Vegetable  Manure. 
Tobacco  Starter. 

Graaa  and  Grain  Spring  Top-DrMaiug. 
Compleie  Uannre  "A"  Brand. 
Tobacoo  Manure.  Wrapper  Brand. 
Seeding  Down  UaDure, 

Odorless  Chemical  Compound. 
Odorless   Chemical   Compound  for  To- 
Odorless  Chemical  Compound  for  Lawn 

and  Grass. 
Honeetead  Chemical  Compound. 
Homestead  Chemical  Compound  for  To 

Homestead    Chemical    Compound    for 
lAwn  and  Grass. 
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Firm. 
llUes,  Q.  W.,  MiUord,  Conn. 


Brand  o/  Fertilaer. 


HUtor,  Geo.  W.,  Mlddlefleld,  Codq. 
BatkinBl  FartJlizer  Co.,  Bridgeport,  Cono. 


Hiagara  Fertilizar  Worki,  Buffalo,  N.  Y, 


Nuhn,  Fredarick,  Waterbuiy,  Conn. 
Old!  t  Whipple,  Haitlord,  Conn. 


Chittenden's  Complete  Fertilizer. 

"  Ammouialed    Bone   Plioi- 

"  Fish  and  FotMh. 

"  QrouDd  Bone. 

NUgar*  Wheat  and  Corn  Producer. 
■'       Triumph. 

"       Oress  and  Grain  Orower. 
"       Potato,  Tobaooo  and  Hop  Fer- 

SelMtecommending  Fertilizer. 


Paoiflo  Guauo  Ca,  Bostoo,  Haas. 


Pedt  Bros.,  KorthDeld,  Oonn. 
Plnmb  t  WtntoD,  Bridgeport,  Ooud. 
Preston  Fertlliier  Co.,  Greeupoint,  R.  I. 


Soluble  Pai^flc  Gaaao. 

Spedal  Potato  Manure. 

Special  lor  Potatoes  and  Tobacco. 

Nobsque  Guaoo. 

Fine  Ground  Bone. 

High  Grade  General  Fertilizer. 

PaciBc  Hah  and  Potash. 

Pure  Ground  Bone. 


Quinoipiac  Co.,   92  Slate   St.,   Boston, 


QuiDDipiao  Phosphate. 

Potato  Manure. 

tfsrket  Garden  Ifanure. 

Grass  Fertilizer. 

Cora  Manure. 

Onion  Manure. 

HaTana  Tobaooo  ForaiiESr. 

Pure  Bone  Meal. 

Dry  Ground  Fish. 

Pine  Island  Phosphate. 

Fish   and    Potash,    Crossed 
Fisbea  Brand. 
Nitrate  ol  Soda. 
Muriate  o(  Potash. 
Double  Manure  Salts. 
Sulphate  of  Potaiih. 

Read's  Standard. 
High  Grade  Fanner's  Friend. 
Flab  and  Potash. 
T^etable  and  Vine. 
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Bagen  k  Hubbard   Co.,    Hiddletown, 


Rogen  Jttg.  Co.,  Rockfall,  Conn. 


Sanderson,  L.,  New  Haven,  Conn. 


t  Co.,  Pilteburgb,  Pa. 


Wbeeler,  M.  E.  &  Co.,  Rutland,  Vermont 


Wilcox,  Leander,  U^tic,  Conn. 


The  RoeerB  k  Habbard  Go's  Pure  Raw 

Enuckle  Bone  Flour. 
Tbe  Rogers  k  Hubbard  Go's  Pure  Raw 

Enuckle  Bone  M«aL 
Tho   Rogers   &  Hubbard   Co'a  Strictly 

Pnre  Fine  Bone. 
The  Rogers  It  Habbard  Go's  Data  and 

Top- Dressing  Fertilizer. 
The   Rogers  k  Hubbard   Co'a   Soluble 

Potato  Manure. 
The   Rogers  k   Hubbafd   Co's  Solnble 

Tobacco  Manure. 
The  Rogers  k  Hubbard  Oo'a  Oraas  and 

Grain  Fertilizer. 
Fairchild'a  Com  Formula  and  Qeneral 

E^ire  Ground  Bona. 
Grass  and  Grain  Fertilizer. 
Soluble  Potato  and  GeDeml  Crops. 
Bigh  Grade  Fertiliser  for  Data  and  Top- 

Dresung. 
Complete  FerCiUter. 
Bigh  Grade  Com  Fertilizer. 

Old  Reliable  Superphosphate. 

Formula  A  (Complete). 

Pulverized  Bone  and  Meat. 

Blood.  Bone  and  HeaL 

Fine  Ground  Bone. 

Muriate  of  Potash. 

High  Grade  Sulphate  of  Potaah. 

R^ular  Solpbate  of  Potash. 

Nitrate  of  Soda. 

Sulphate  of  Ammonia. 

DiaaolTed  Bone  Bla<±. 

Standard  Superphosphate. 
"       Fertilizer. 

"        Potato  and  Tobacoo  PertiUier. 
"       Complete  Manure. 

"       Ground  Bone. 

Potato  Special. 
Smoky  City. 
Big  Bonanza. 
Four  Pold. 

Bigh  Grade  Potato  Manure. 
Klectrical  DisaoWed  Bone. 
Grass  and  Oats  Fertiliser. 

Potato,  Onion  and  Tobaooo  Manure. 
Ammoniated  Bone  Phosphate. 
Complete  Bone  Superphosphate. 
High  Grade  ^sh  and  Potash. 
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Brand  of  FerlUaer. 
EooDomkal  Bone  FertUiiar, 

Amerious  S\gh.  Grade  Specitil. 

"        Ammoniated  Bone  SuperpboB- 
phate. 

"        Potato  PhoHphate. 

"        Fioe  Wrapper  Tobacco. 

"       Corn  Phosphate. 

"        Potato  and  Tobmxo  FertlUier. 
DiT  Orouod  Fish  Oiuoo. 
Royal  Bone  Phoaphate. 
Fish  aod  Potash. 
Qrasa  Manure. 
Pure  BoDO  Heal. 
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SAMPLING  AND  COLLECTION   OF   FERTILIZERS. 

Daring  April,  May  and  Jane,  Messrs.  C.  L.  Baokas  of  Andover 
and  U.  H.  Parker  of  South  Coventry,  agents  of  this  Station, 
visited  one  hundred  and  six  towns  and  villages  of  Conoectioat  to 
drav  samples  of  Commercial  Fertiliters  for  analysis.  These 
places  were  distributed  as  follows : 


Litchfield  Coanty, 
Hartford        " 
Tolland  " 

Windham  " 
New  London  " 
Middlesex  " 
New  Haven  " 
Fairfield        " 


In  these  places  the  agents  drew  fiS5  samples,  representing  lOB 
brands  of  fertilizers. 

In  this  way  one  or  more  samples  were  seonred  of  nearly  every 
brand  of  fertilizer  which  is  ofiered  for  sale  within  the  State. 
When  several  samples  of  a  single  brand  were  drawn  in  different 
parts  of  the  State  the  analysis  was  performed,  not  on  any  single 
sample,  bat  on  a  mixture  made  of  an  equal  weight  of  each  of  the 
several  samples.  Thas,  it  is  believed,  the  average  composition  of 
the  goods  is  more  fairly  represented  than  by  the  analysis  of 
any  single  sample. 

The  Station  agents  are  instructed  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and  if  the  number  of 
packages  is  large,  to  take  a  portion  from  every  tenth  one,  by 
meanH  of  a  sampling  tube  which  withdraws  a  seodon  or  core 
through  the  entire  length  of  the  bag  or  barrel. 

As  a  rule,  the  Station  will  not  analyze  samples — 

1.  From  dealer's  stock  of  less  than  one  ton. 

2.  From  stock  which  has  lain  over  from  last  season. 

3.  From  stock  which  evidently  is  improperly  stored,  as  in 

bags  lying  on  wet  ground  or  exposed  to  the  weather, 
etc. 
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The  Station  desires  the  oodperation  of  farmerB,  fanners*  clubs 
snd  granges  in  calling  attention  to  new  brands  of  fertilizers,  and 
in  securing  samples  of  all  goods  ofTered  for  sale.  All  samples 
drawn  by  other  than  Station  agents  mudl  be  drawn  in  atriet 
accordance  with  the  SCation't  Jtutructions  Jbr  Sampling,  and 
mu9t  also  he  properly  certified,  if  the  Station  analysis  is  desired. 
A  copy  of  these  instrnotions  and  blank  certificates  will  be  sent  on 
application. 


ANALYSIS  OF  FERTILIZERS. 

Dnriog  the  year,  410  samples  of  oommenual  fertilizers  and 
mannrial  wsste-prodacts  have  been  analyzed.  A  classified  list 
of  them  is  given  on  page  18. 

On  a  few  of  these  samples  analyses  were  made  for  private  par- 
ties and  charged  for  accordingly.  A  few  samples  also  were 
analyzed  at  request  of  other  Experiment  Stations  in  order  to 
compare  and  tent  analytical  methods.  Results  of  the  examina- 
tion of  all  the  samples,  with  these  exceptions,  are  given  in  detail 
in  the  following  pages. 

Samples  are  analyzed  as  promptly  as  possible  in  the  order  in 
which  they  are  received.  As  soon  as  an  analysis  is  completed  a 
copy  of  it  is  sent  to  the  party  who  furnished  the  sample,  and  also 
to  the  manufacturer,  in  order  that  there  may  be  opportunity  for 
explanation  or  protest,  before  the  results  are  published. 

The  following  "Explanations"  are  intended  to  embody  the 
principles  and  data  upon  which  the  Taluation  of  fertilizers  is 
based,  a  knowledge  of  which  is  essential  to  a  correct  understand- 
ing of  the  analyses  that  are  given  on  subsequent  pages. 
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EXPLANATIONS    CONCERNING    THE    ANALYSLS    OP 

FERTILIZEEIS  AND  THE   VALUATION   OF 

THEIR    ACTIVE    INGREDIENTS.* 

THB   ELKMBNTS   of   FSBTTUZKRe. 

The  three  chemical  elements  whose  compounds  chieflj  give  value, 
both  commercial  and  agricultural,  to  fertilizera  are  Nitrogen,  Fhoe- 
phoruB  and  Potassium.  The  other  elements  fotind  in  fertUiMrB,  viz  : 
Sodium,  Calcium,  Magnesium,  Iron,  Silicon,  Sulphur,  Chlorine,  Carbon, 
Hydrogen  and  Oxygen,  which  are  necessary  or  advantageous  to  the 
growth  of  vegetation,  are  either  so  abundant  in  the  soil  or  may  be  so 
cheaply  supplied  to  crops,  that  they  do  not  considerably  affect  either 
the  value  or  cost  of  high-priced  commercial  fertilizers. 

NiTROQEN  in  fertilizers  is,  on  the  whole,  the  least  abundant  of  their 
valuable  elements  and  is,  therefore,  their  most  costly  ingredient. 

Free  Nitrogen  is  universally  abundant,  making  up  nearly  four-fifths 
of  the  common  air,  and  appears  to  be  assimilable,  with  aid  of  cextain 
bacteria,  by  leguminous  plants  (the  clovers,  alfalfa,  peas,  beans,  lentils, 
esparsette,  lupins,  vetches,  lathyrus,  peanut,  yellow  locust,  honey 
locust,  etc.),  and  by  a  few  non-leguminous  plants,  carrying  root-nodules, 
viz  :  the  Oleasters  (EUagnm),  the  Aiders  (Alnvg),  and  a  single  family 
of  coniferous  trees  (Podaearpus),  but  not  at  all,  according  to  present 
evidence,  by  the  cereals  or  other  field  and  garden  crops. 

Organic  Nitrogen  is  the  nitrogen  of  animal  and  vegetable  matters 
which  is  chemically  imited  to  carbon,  hydrogen  and  oxygen.  Some 
forms  of  organic  nitrogen,  as  those  of  blood,  flesh  and  seeds,  are  highly 
active  as  fertilizers  ;  others,  as  found  in  leather  and  peat,  are  compara- 
tively slow  in  their  effect  on  vegetation,  uulees  these  matters  are  chem- 
ically disintegrated.  Since  organic  nitrogen  may  readily  take  the  form 
of  ammonia,  it  has  been  tenaed  potential  ammonia. 

Ammonia  (KH|)  and  Nitric  Acid  (NtOi)  are  results  of  the  decay  of 
organic  nitrogen  in  the  soil  and  manure  heap,  and  contain  nitrogen  in 
its  meet  active  forms.  They  occur  in  commerce— the  former  in  sul- 
phate of  ammonia,  the  latter  in  nitrate  of  soda  :  IT  parte  of  ammonia 
or  66  parts  of  pure  sulphate  of  ammonia  contain  14  parts  of  nitrogen  ; 
8S  parts  of  pure  nitrate  of  soda  also  contain  14  parts  of  nitrogen. 

Phosphokus  is,  next  to  nitrogen,  the  moat  costly  ingredient  of  fer- 
tilizers, in  which  it  exists  in  the  form  of  phosphates,  usually  those  of 
calcium,  iron  and  aluminum,  or  in  case  of  "  superphosphates,"  to  some 
extent  in  the  form  of  free  phosphoric  acid. 

Water-Soluble  Phospkorie  Acid  is  phosphoric  acid  (or  a  phosphate) 

that  freely  dissolves  in  water.    It  is  the  characteristic  ingredient  of 

superphosphates,  in  which  it  is  produced  by  acting  on  "  insoluble  "  (or 

*  Prepared  and  revised  by  the  Director. 
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"  citrate  soluble  ")  phosphates,  with  diluted  Hulphuric  acid.  Once  well 
incorporated  with  the  soil,  it  gradually  ' '  reverts  "  and  becomes  ioeolu- 
ble,  or  very  slightly  soluble,  in  water. 

atrate-toluble  Phosphoric  Acid  sigiiiflea  the  phosphoric  acid  (of  Tari- 
ous  phosphates)  that  is  freely  taken  up  by  a  hot  strong  solution  of  neu- 
tral ammonium  citrate,  which  solution  Is  therefore  used  in  analyaie  to 
determine  Its  quantity.  The  designation  (Atrate-»olviile  is  synonymous 
with  the  less  explicit  terms  reverted,  reduced  and  precipitated,  which 
all  imply  phosphoric  acid  that  was  once  easily  soluble  in  water,  but 
from  chemical  change  has  become  insoluble  in  that  liquid. 

Recent  investigation  tends  to  show  that  water-soluble  and  citrate- 
soluble  phosphoric  acid  are  on  the  whole  about  equally  valuable  as 
plant  food,  and  of  nearly  equal  commercial  value.  In  some  cases, 
indeed,  the  water-soluble  gives  better  retmlta  on  crops,  in  others  the 
"  reverted  "  is  superior.  In  most  instances  there  is  probably  little  to 
choose  between  them. 

Insoluble  Phosphoric  Acid  implies  various  phosphates  insoluble  both 
in  water  and  in  hot  solution  of  neutral  ammonium  citrate.  The  phos- 
phoric acid  of  Canadian  "Apatite,"  of  South  Carolina  and  Florida 
"Bock  Phosphate"  and  of  similar  dense  mineral  phosphates,  as  well  as 
that  of  "bone-ash"  and  "bone-black."  is  mostly  insoluble  in  this 
■eose,  and  in  tbe  majority  of  cases  gives  no  visible  good  results  when 
these  substances,  in  the  usual  ground  state,  are  applied  to  crops.  They 
contain,  however,  a  small  proportion  of  citrate-soluble  phosphoric  acid, 
and  sometimes,  when  they  are  reduced  to  extremely  fine  dust  (floats) 
or  applied  in  large  quantities,  especially  on  "  sour  soils"  or  in  con- 
junction with  abundance  of  decaying  vegetable  matter  (humus),  they 
OfM'rate  as  eflScient  fertilizers. 

Available  Phosphoric  Acid  is  an  expression  properly  employed  in  gen- 
eral to  signify  phosphoric  acid  In  any  form,  or  phosphates  of  any  kind 
that  serve  to  nourish  vegetation.  In  the  soil  phosphoric  acid  and  all 
phosphates,  whatever  their  solubilities  as  defined  in  the  foregoing  par- 
agraphs, are  more  or  less  freely  and  extensively  available  to  growing 
plants.  Great  abundance  of  "Insoluble"  phosphoric  acid  may  serve 
crops  equally  well  with  great  solubility  of  a  small  supply,  especially 
when  tbe  soil  and  the  crop  carry  with  tbom  conditions  highly  favorable 
to  the  assimilation  of  plant  food. 

In  Commercial  Fertilizers,  "  available  phosphoric  acid  "  is  frequently 
understood  to  be  tbe  sum  total  of  the"  water-soluble  "  and  the  "  citrate- 
soluble,"  with  exclusion  of  the  "insoluble." 

The  "  insoluble  phosphoric  acid"  in  a  commercial  fertilizer  costing 
fSO  to  (60  per  ton  has  very  little  or  no  value  to  the  purchaser,  because 
the  quantity  of  it  which  can  commonly  go  upon  an  acre  of  land  has  no 
perceptible  effect  on  the  crop,  and  because  its  presence  in  the  fertilizer 
excludes  an  equal  percentage  of  more  needful  and  much  more  valuable 
ingredients. 

In  Raw  Bone  tbe  phosphoric  acid  (calcium  phosphate)  is  nearly 
insoluble,  because  of  the  animal  matter  of  the  bones  which  envelops  it ; 
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but  when  the  animal  matter  decays  m  the  soil,  or  when  it  is  disiiite- 
grated  hj  boiling  or  Bteaming,  the  phosphate  mostly  remfuna  in  an 
available  form.  The  phoaphoiic  acid  of  "  Etasic-Slag  "  and  of  "  Grand 
Cayman's  Phosphate  "  is  in  some  soils  as  freely  taken  up  by  crops  as 
water-soluble  phosphoric  acid,  but  in  other  aoiis  is  much  lees  BTailable 
than  the  latter. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoued  as  "  anhydrons 
phosphoric  acid"  (PiO>),  also  termed  among  chemists  phosphoric  anhy- 
dride, phosphoric  oxide,  and  phosphorus  pentoxide. 

POTASSiDH  ia  the  constituent  of  fertilieers  which  ranks  third  in  coat- 
linesa.  In  plants,  soils  and  fertilizers,  it  exists  in  the  form  of  -various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate, 
etc.    Potassium  itself  is  scarcely  known  except  as  a  chemical  curiosity. 

Fotagh  signifies  the  substance  known  in  chemiatry  as  potaaaiuni  oxide 
(K,0),  which  is  reckoned  as  the  valuable  fertilizing  ingredient  of  "  pot' 
ashes"  and  "potoah  salta."  In  these  it  should  he  freely  soluble  in 
water  and  is  moat  coatly  in  the  form  of  aulphate,  and  cheapest  in  the 
form  of  muriate  (potassium  chloride).  In  unleached  wood-ashes  it 
exists  mainly  as  potassium  carbonate. 


Valuation  op  Febtiuzers. 

The  valuation  of  a  fertilizer,  as  practised  at  this  Station,  consists  in 
calculatinft  the  retaU  Trade-vatae  or  ccuh-cosf  (in  raw  material  of  good 
quality)  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal  to 
that  contained  in  one  ton  of  the  fertiliser. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  leas  expeoeive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
ical composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  930  to  $60  per  ton  are  paid,  depend  for  their  trade-value  exclu- 
sively on  the  substances  nitrogen,  photphoria  acid  and  poUuh, 
which  are  comparatively  costly  and  steady  in  price.  The  trade-value 
per  pound  of  these  ingredients  ie  reckoned  from  the  current  noarket 
prices  of  the  standard  articlea  which  fumiah  them  to  commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high- 
grade  fertilizers,  should  add  to  the  jyade-value  of  the  above  named 
ingredients  a  suitable  margin  for  the  expenses  of  manufacture,  etc., 
and  for  the  couTenience  or  other  advantage  incidental  to  their  use. 


Tbade-Valdb  op  Fertilizer  Elements,  for  1895.* 

The  average  Trade-values  or  retail  costs  in  market,  per  pound,  of  the 
ordinarily  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash  in 
raw  materials  and  chemicals,  as  found  in  New  England,  New  York 
and  New  Jersey  markets  during  ISM,  were  as  follows  : 

*  Adopted  at  a  cooferaDce  of  repreiieiitatives  of  the   Connecticut,   ] 
setts,  New  Jersey  and  Kbode  Island  Stations  held  in  March,  1S95. 
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cu. 
par  lb. 

Nitrogen  in  fiinmoQia  m1i« 18i 

nitratee 15 

Organic  DltTogen  in  drj  aod  Ad*  grooiid  Bah,  mMt  and  blood 

and  in  mLied  fertUizen 16^ 

in  cotton  seedmeal 13 

in  fine  bone  and  tanki^ 16 

ID  dne-medium  bono  aod  tankafce 14 

in  medium  bone  and  l*nkege II 

in  coarser  bone  and  tankage & 

Pbosphorlo  add,  water-soluble 6 

citrate -soluble* BJ 

ot  dr;  ground  fine  dab,  bone  and  tankage H 

of  Bno-medlum  bone  and  tankage 4^ 

ot  medium  bone  and  tankage 3 

of  coam  bone  and  tankage 2 

of  due  ground  Sab,  cotton  seed  meal,  castor 

pomeoe  and  wood  asbes S 

of  mixed  fertilizerB   inaoluble  In  ammonium 

Potash  as  high-grade  sulphate  and  in  forms  tree  from  muriate 

(or  chlorides) BJ 

as  muriate 4^ 

The  foregoing  are,  aa  nearly  as  can  be  estimated,  the  prices  at  wbicli, 
during  the  six  months  preceding  March  last,  the  respective  ingredients 
were  retailed  for  cash,  in  our  large  nkarkets,  in  those  rate  malertaU 
which  are  the  regnlar  source  of  supply.  They  also  correspond  to  the 
average  wholesale  price  for  tbe  six  months  ending  March  Ist,  plus 
about  W  per  cent,  in  case  of  goods  for  which  we  have  wholesale  quota- 
tions. The  valuations  obtained  by  use  of  the  above  figures  will  be 
found  to  correspond  fairly  with  the  average  retail  prices  at  the  large 
markets  of  standard  raw  materials,  such  as  : 

Sulphate  of  Ammonia,  Uuriate  of  Potash, 

Sitrate  of  Soda,  Sulphate  of  Potash, 

Dried  Blood,  Plain  Superphosphates, 

Aiotin,  Dr7  Ground  Fish, 

Ammonite,  Bones  and  Tankage, 

Ground  South  Carolina  Bock. 

*IMBSolTed  from  3  grams  ot  the  fertilizer,  preriouslj  extracted  with  pure 
water,  by  100  c.c.  neutral  bdIuHod  of  ammoDium  citrate,  sp.  gr.  1.09,  in  30 
minutes,  at  65°  0.,  with  agitation  once  in  Are  minutes.  Commonly  called 
■'  reverted ''  or  "  backgone  "  Phosphoric  Acid. 
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but  when  the  animal  matter  decays  in  the  Boil.  or  when  it  is  disinte- 
grated bj  boiling  or  steaming,  the  phosphate  mostly  remains  in  an 
available  form.  The  phosphoric  acid  of  "  Basic-Slag  "  and  of  "  Grand 
Cayman's  Phosphate  "  is  in  some  soils  as  freely  taken  up  by  crops  as 
water-soluble  phosphoric  acid,  but  in  other  soils  is  much  lees  available 
than  the  latter. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoned  as  "anhydrons 
phosphoric  acid"  (PiOi)<  also  termed  among  chemists  phosphoric  anhy- 
dride, phosphoric  oxide,  and  phosphorus  pentozide. 

PoTAesnnt  is  the  constituent  of  fertilizers  which  ranks  third  in  cost- 
liness. In  plants,  soils  and  fertilizers,  it  exists  in  the  form  of  various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate, 
etc.    Potassium  itself  is  scarcely  known  except  as  a  chemical  curiosttj. 

Potash  signifies  the  substance  known  in  chemistry  as  potassium  oxide 
(KiO),  which  is  reckoned  aa  the  valuable  fertilizing  ingredient  of  "  pot- 
ashes" and  "potash  salts."  In  these  it  should  be  freely  eoluble  in 
water  and  is  most  costly  in  the  form  of  sulphate,  and  cheapest  in  the 
form  of  muriate  (potassium  chloride).  In  unleached  wood-ashes  it 
exists  mainly  as  potassium  carbonate. 

Valuation  op  Fbrtiuzeks. 

The  valuation  of  a  fertiliiwr,  as  practised  at  this  Station,  consists  In 
calculating  the  retaQ  Trade-value  or  aa»hr4io$t  (in  raw  material  of  good 
quality)  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal  te 
that  contained  in  one  ten  of  the  fertilizer. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  less  expensive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
ical composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  $30  to  $60  per  ton  are  paid,  depend  for  their  trade-value  exclu- 
sively on  the  substances  nitrogen,  phosphoric  aetd  and  potatii, 
which  are  comparatively  costly  and  steady  in  price.  The  trad»-valne 
per  pound  of  these  ingredients  ia  reckoned  from  the  current  market 
prices  of  the  standard  articles  which  furnish  them  to  commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high- 
grade  fertilizers,  should  add  to  the  Trade-value  of  the  above  named 
ingredients  a  suitable  margin  for  the  expenses  of  manufacture,  ete., 
and  for  the  convenience  or  other  advantage  incidental  to  their  use. 


Teadk-Value  of  Fertilizeb  Blebenw,  for  1895.» 

The  average  Trade-values  or  retail  costs  in  market,  per  pound,  of  the 
ordinarily  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash  in 
raw  materials  and  chemicals,  as  found  in  New  England,  New  York 
and  New  Jersey  markete  during  1894,  were  as  follows  : 

*  Adopted  at  s  coaference  of  repressntatives  of  the  Connecticut,  Masaacbu- 
BBtts,  New  Jersey  sod  Bbode  Island  Slationa  held  in  March,  189S. 
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Cla. 


Nitrogen  in  Rmmonia  salts 184 

nitraleB .. IS 

Organic  nitrogeo  Id  dry  and  flns  gronnd  fish,  meat  aod  blood 

and  )D  mixed  fercilizerB 161 

Id  cotton  seed  meal 12 

in  fine  bone  and  tankage 16 

in  fine-medium  bone  and  tankajce 14 

in  medium  bone  and  tankage 11 

in  coarser  bone  and  tankage B 

Phoaphoric  n<dd,  water-soluble 6 

citrate -soluble* BJ 

of  dry  ground  floe  deb,  bone  and  tankage H 

of  fiDS-medium  bone  and  tankage ..     4^- 

of  medium  bone  and  tankage 3 

of  coarse  bone  and  tankage 2 

of  doe  ground  fish,  ootton  seed  meal,  castor 

pomaoe  and  wood  aahea 5 

of  mixed  fertiliiers  insoluble  in  ammonium 

citrate 2 

Potash  as  high-grade  sulphate  and  in  forms  free  from  muriate 

(or  chlorides) 5i 

as  muriate 4* 

The  foregoing  are,  as  netirlj  as  can  be  estimated,  the  prices  at  which, 
during  the  six  months  preceding  March  last,  the  respective  ingredients 
were  retailed  for  cash,  in  our  large  markets,  in  those  rate  matertalt 
which  are  the  regular  source  of  supply.  They  also  correspond  to  the 
average  wholesale  price  for  the  six  months  ending  March  1st,  plus 
about  20  pet  cent,  in  case  of  goods  for  which  we  have  wholesale  quota- 
tions. The  Talnations  obtained  by  use  of  the  above  figures  wilt  be 
found  tn  correspond  fairly  with  the  aiierage  retail  prtc«satthe  large 
markets  of  standard  raw  materials,  such  as  : 

Sulphate  of  Ammonia,  Uuriate  of  Potash, 

Nitrate  of  Soda,  Sulphate  of  Potash, 

Dried  Blood,  Plain  SuperpbospbateB, 

Azotin,  Dry  Ground  Fish, 

Ammonite,  Bones  and  Tankage, 

Oround  South  Carolina  Rock. 

*  Dissolved  from  2  grans  of  the  fertilizer,  previously  extracted  with  pure 
water,  by  100  c.c.  neutral  solution  of  ammoaium  citrate,  sp.  gr.  1,09,  in  30 
mInutAS,  at  65°  G.,  with  agitation  once  in  five  minutes.  Commonly  called 
"  reverted"  or  "  backgooe"  Phosphoric  Acid. 
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VAI,rATION  or   STTPBBPH08PHATB8,  SPKOIAL   MAHURBS   AND  HiZED 

Fbbthjzbbs  of  Uioh  Qeu>b. 

The  Organic  Nitrogen  in  these  claeaee  of  goods  is  reckoned  at  the 
price  of  nitrogen  in  raw  materials  of  the  best  qn&Iit^,  ISi-  cents. 

Insoluble  Phosphoric  A«id  is  reckoned  at  3  cents  per  pound.  Potash 
is  rated  at  H  cents,  If  anfBcient  chlorine  is  present  in  the  fertilizer  to 
combine  with  it  to  make  muriate.  If  there  is  more  Potash  present 
than  will  combine  with  the  chlorine,  then  this  excess  of  Potash  is  reck- 
oned at  51  cents  per  pound. 

In  most  cases  the  valuatiOD  of  the  ingredients  in  superphosphatee 
and  specials  falls  below  the  retail  price  of  these  goods.  The  difference 
between  the  two  figures  rejn^sents  the  manufacturer's  charges  for  con- 
verting raw  materials  into  manufactured  articlee  and  selling  them. 
The  charges  are  for  grinding  and  mixing,  bagging  or  barreling,  storage 
and  transportation,  commiasion  to  agents  and  dealers,  long  credits, 
interest  on  investments,  bad  debts  and,  finally,  profits. 

The  majority  of  the  manufacturers  agree  that  the  average  cost  of 
mixing,  bagging,  handling  and  cartage  ranges  from  (3.00  to  $450  per  ton. 

In  1895  the  average  selling  price  of  Ammoniated  Saperphospfaate 
and  Ouanos  was  |S2.82  per  ton,  the  average  valuation  was  ^3.37  and 
the  difference  98.95,  au  advance  of  86.3  per  cent,  on  the  valuation  and 
on  the  wholesale  cost  of  the  fertilising  elements  in  the  raw  materials. 

In  case  of  Special  manures  the  average  cost  was  (87.88,  the  average 
valuation  $37.94  and  the  difference  $9.80  or  88.6  per  cent,  advance  on 
the  valuation. 

To  obtain  the  Valuation  of  a  Fertilizer  we  multiply  the  pounds  per 
ton  of  nitrogen,  etc.,  by  the  trade-value  per  pound.  We  thus  get  the 
values  per  ton  of  the  several  ingredients,  and  adding  them  together  we 
obtain  the  total  valuation  per  ton. 

In  case  of  Oround  Bone,  the  sample  is  sifted  into  four  grades  and  we 
separately  compute  the  nitrogen- value  of  each  grade  by  multiplying 
the  pounds  of  nitrogen  per  ton  by  the  per  cent,  of  eaoh  grade,  taking 
Y^th  of  that  product,  multiplying  it  by  the  trade-value  per  pound  of 
nitrogen  in  that  grade,  and  taking  this  final  product  as  the  result  in 
cents.  Summingup  the  separate  values  of  each  grade  thos  obtained, 
together  with  the  values  of  each  grade  of  phosphoric  acid,  similarly 
computed,  the  total  is  the  Valuation  of  the  sample  of  bone. 

TTsKS  AND  Limitations  of  Fbbthjzbb  Valuation. 

The  uses  of  the  "Valuation"  are  two-fold  : 

1.  To  show  whether  a  given  lot  or  brand  of  fertilizers  is  worth,  as  a 
commodity  of  trade,  what  it  costs.  If  the  selling  price  is  not  higher 
than  the  valuation,  the  purchaser  may  be  tolerably  sure  that  the  price 
is  reasonable.  If  the  selling  price  is  twenty  to  twenty-five  per  cent, 
higher  than  the  valuation,  it  may  still  be  a  fair  price ;  but  in  proportioD 
as  the  cost  per  ton  exceeds  the  valuation  there  is  reason  to  doubt  the 
economy  of  Its  purchase. 
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3.  Comparieoae  of  the  Talnation  and  BeUing  prices  of  a  number  of 
eitnilar  fertiUzera  will  generally  indicate  fairly  which  ia  the  beet  for  the 
luoney. 

But  the  valuation  is  not  to  be  too  literally  construed,  forinsome  cases 
analysis  cannot  discriminate  positively  between  the  active  and  the  inert 
forms  of  nitrogen,  while  the  mechanical  condition  of  a  fertilizer  is  an 
item  whose  influence  cannot  always  be  rightly  expressed  or  appre- 
ciated. 

For  the  above  first-named  purpose  of  valuation,  the  trade-values  of 
the  fertilizing  elements  which  are  employed  in  the  computations  should 
be  as  exact  as  possible,  and  should  be  frequently  corrected  to  follow  the 
changes  of  the  market. 

For  the  second  named  use  of  valuation  frequent  changes  of  the  trade- 
value  are  disadvantageous,  because  two  fertilizers  cannot  be  compared 
as  to  their  relative  money-worth,  when  their  valuations  are  deduced 
from  different  data. 

Experience  leads  to  the  conclusion  that  the  trade-values  adopted  at 
the  beginning  of  the  year  should  be  adhered  to  as  nearly  as  possible 
throughout  the  year,  notice  being  taken  of  considerable  changes- in  the 
market,  in  order  that  due  allowance  may  be  made  therefor. 

AORICULTURA.L  VAI.I7E  OF  FERTIUZEBS. 

The  Agricultural  Value  of  a  fertilizer  is  measured  by  the  benefits 
received  from  its  use,  and  depends  upon  its  fertilizing  effect,  or  crop- 
producing  power.  As  a  broad,  general  rule,  it  is  true  that  ground  bona 
superphosphates,  flsh-scraps,  dried  blood,  potash  salts,  etc.,  have  a  high 
t^ricultural  value  which  is  related  to  their  trade-value,  and  to  a  degree 
determinee  the  latter  value.  But  the  rule  has  many  exceptions,  and  in 
particular  instances  the  trade-value  cannot  always  be  expected  to  fix  or 
even  to  indicate  the  agricultural  value.  Fertilizing  effect  depends 
largely  upon  soU,  crop  and  weather,  and  as  these  vary  from  place  to 
place,  and  from  year  to  year,  it  cannot  be  foretold  or  estimated  except 
by  the  results  of  past  experience,  and  then  only  in  a  general  and  proba- 
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CLASSIFICATION   OF  FERTIUZERS  ANALYZED. 

1.    Containing  Nitrogen  at  Oie  Chi^  FaJtuibte  Ingrtdtent 

Nitrate  of  Soda 9 

Dried  Blood ". 1 

llorosnd  Hoof I 

Leather - 6 

Cotton  Seed  Maal 30 

Castor  Pomace 1 

3.     Containing  Phosphoric  Acid  as  Hit  Chi^  YabuAlt  Jngrtdient. 

Bock  PboBpbate a 

Odorless  Uineral  Guano I 

DisBolved  Boae  Black * 

DiBSolved  Rock  Phosptiate 11 

3.  Combining  Folath  at  tht  Cht^f  FafaoNe  Ingredimt. 

High  Grade  Sulphate  of  Potash i 

Double  Sulphate  of  Potaeh  and  Mi^eaia 3 

Uurialeof  Potash. ,..,  1 

Saltpeter  Waste J 

4.  Containing  Xitrogen  and  PhotpJunii:  Add. 

Bone  Uaoutes 34 

Tankage 11 


UlXGD  FSKTILIEBBS. 

Bone  and  Potash S 

Nitri^Dous  Uuperphosphates  and  Guanos 106 

Special  Manures ...  101 

MisoBLLAKEouB  Fbbtilizbbs  ahd  UANtress. 

Cotton  Hull  Aahes J3 

Wood  Ashes IT 

Home  Miitures 15 

Muck '... 4 

Marine  Mud 1 

Bee(  Scraps 1 

Anthradte  AshsB I 

Total 41fi 
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DESCRIPTION  AND  ANALYSES  OF  FERTIUZERS.* 

I,     Raw  Matbbialb  Chiefly  Valdabls  fob  Nitbogbn. 

Nitrate  of  Soda  ob  Sodidh  Nitbatb. 

Nitrate  of  Soda  is  miDed  in  Chili  and  pnrified  there  before  sbip- 
meDt.  It  GODtaiDS  abont  16  per  cenL  of  nitrogen,  equivalent  to 
97  per  cent  of  pure  Bodinm  nitrate.  The  nsnal  guarantee  is  "  96 
per  cent."  of  sodinm  nitrate,  equivalent  to  15.8  per  oeot.  of  nitro- 
gen. 

4&11.  Sold  by  National  Fertilizer  Co.,  of  Bridgeport,  to  S.  E. 
Cnrtis,  Stratford,  and  sampled  by  him. 

4189.  Sold  by  National  Fertilizer  Co.,  to  T.  J.  Strond,  Shaker 
Station,  and  sampled  by  him. 

4777.  Sold  for  Quinoipiao  Co.  Boston.  Stook  of  Olds  & 
Whipple,  Hartford. 

4926.  Stock  of  Olds  ib  Whipple,  Hartford.  Sampled  and  sent 
by  P.  P.  Hiokey,  Bnmside. 

4762.  Sold  by  Read  Co.,  of  New  York,  to  A.  Wetmore,  Litch- 
field, and  sampled  by  Milo  D.  Beach,  Litchfield. 

4778.  Sold  by  L.  Sanderson,  New  Haven. 

4629.  Bought  of  New  York  broker  by  J.  Norris  Barnes,  Yales- 
ville,  and  sampled  by  him. 

Ah  ALT  BBS. 

Mil  1189  ITTT  ml  11U  IITB  lU* 

Uolsture 31  .91  3.10  4.2S  1.36  1.17  S.Ofi 

Insoluble  in  water..           .17  .30  .30  2.37  .31  .ID  .00 

ConiDODSelt 13  .30  .98  .19  .46  .99  .86 

Sodium  Sulphate ...          .27  .23  .37  3.13  .13  .37  .33 

Sodium  Nitrate  ....       99.23  9S.43  96.36  90.47  97.9S  9S.67  96.76 

100.00     100.00     100.00     100.00     I0O.0D     100.00     100.00 

EquiTslent  KitroRsn      16.87  16.34  IB.SS  14.93  13.15  16.93  1S.96 

Cofltperton |50.00g  EO.OO  GO.OO  56.00  48.301  60.00  39.60} 

Nitrogen     costs 

cents  per  ponnd       15.2  15.4  15.7  18.4  14.9  15.7  13.5 

*  This  chapter,  pagea  1 9  to  74,  has  been  prepared  (or  publication  b;  Dr.  Jenkins. 
The  tnalfseB  of  fertilizers  bare  been  made  bj  Mbbstb.  Winton  and  Ogden  witb 
the  constant  aaaiatance  of  Hr.  Lauge. 

t  Wbolesale,  at  Litchfield,  }  In  oar  lot  at  YalesTille. 

%  Hie  prices  giTen  are  regular  retail  rates  unless  otherwise  stated. 
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Sample  4926  is  of  ioferior  quality.  It  contains  several  per 
cent,  more  of  moiatare,  sand  and  otber  imparities  than  the  oUier 
samples,  and  correspotidingly  less  nitrogen. 

The  samples  4611  and  4489  were  drier  than  the  average,  and 
in  consequence  the  per  cent,  of  nitrogen  was  higher.  The  others 
are  of  average  quality,  and  the  average  retail  price  for  the  Beason 
has  been  about  15^  cents  per  ponnd  of  nitrogen. 

Dbibd  Blood. 

This  consists  of  slaughter-house  blood  which  has  been  dried  by 
superheated  steam  or  hot  air.  It  is  a  finely  pulverized,  nearly 
odorless  substance,  red  or  dark  red  in  color,  and  rich  in  nitrogen 
that  is  qnickty  available  to  vegetation. 

4644.  Purchased  of  L.  Sanderson,  New  Haven,  for  vegetation 
experiments.  The  material  contained  13.40  per  cent,  of  nitrogen 
and  1.54  of  phosphoric  acid  and  cost  $40.00  per  ton,  making  the 
cost  of  nitrogen  14.4  cents  per  pound. 

PBKPAR1.TI0NS    OF   LeATBEB. 

As  has  been  proved  abnndantly  by  experiment,  leather,  whether 
in  its  untreated  state  or  steamed  or  roasted,  and  pulverized,  has 
DO  value  as  a  fertilizer.  The  State  fertilizer  law  wisely  forbids  its 
use  in  any  form  as  an  ingredient  of  commercial  fertilizers  without 
explicit  printed  certificate  of  the  fact,  "  such  certificate  to  be  con- 
spicuously affixed  to  every  package,"  etc. 

The  materials  on  which  the  following  analyses  were  made  were 
used  in  vegetation  experiments  to  be  described  on  following 
pages. 

4565.  Ground  leather,  imported  from  England,  for  use  as  a 
oheap  "  ammoniate  "  in  mixed  fertilizers.  The  method  of  manu- 
facture is  unknown.  It  is  a  brownish  black  powder,  in  appear- 
ance resembling  dried  blood.  When  pulverized  it  emits  an  odor 
of  benzine. 

4581>  Hemlock-tanned  sole  leather. 

4622.  Steamed  leather  prepared  from  4581  by  heating  over 
water  in  the  autoclave  for  ]^  hours  at  a  pressure  of  SB  pounds 
to  the  square  inch,  and  drying  the  gummy  product  in  the  water- 
bath. 

4628.  Boasted  leather  prepared  from  4581  by  heating  the 
powdered  leather  at  240°  C.  for  four  hours. 

4636.  Dissolved  leather.  148  grams  of  samples  4681  and  100 
grams  of  oil  of  vitriol,  sp.  gr.  1.84,  were  heated  gradually,  with 


COTTON  8SBD   M2AL.  31 

constaDt  stirring,  till  fumes  of  snlpburoas  acid  appeared.  Water 
vas  added  and  the  mass  digested,  evaporated  to  dryDess,  and 
heated  till  salphurous  acid  was  evolved.  Water  was  again  added, 
the  acid  was  nearly  nentralized  with  carbonate  of  lime,  aod  the 
whole  dried  on  the  water-bath. 


From              Sole  Steamed  Boasted  DiesolTOd 

England.  Leather.  Leather.  Leather.  Leather. 

4S«B  4181  Ut«  4«»  4«S 

Kitrogeii 7.39  6.16  6.S1                B.54  2.81 

Cotton  Sked  Mbal. 

This  material  is  of  two  kiodB,  which  are  known  in  trade  respeo- 
tively  as  ODdeoortioated  and  decorticated.  In  their  mamiraoture 
cotton  seed  ie  6rBt  ginned  to  remove  most  of  the  fiber,  then 
passed  through  a  "  linter "  to  take  off  the  short  fiber  or  lint 
remaining,  then  through  machines  which  break  and  separate  the 
bulls.  The  hulled  seed  is  ground  and  the  oil  ezpressed.  The 
gronad  cake  from  the  presses  is  used  as  a  cattle  food  and  fertili- 
zer. The  hulls  are  burned  for  fuel  in  the  oil  factory  and  the 
ashes,  which  contain  from  20  to  30  per  cent,  of  potash,  are  also 
used  as  a  fertilizer.  In  case  of  nndecortioated  meal  the  hnlls  and 
the  ground  press-cake  are  mixed  t<^ether. 

Nitrogen  alone  has  been  determined  in  most  of  the  samples 
whose  analyses  follow.  In  those  cases  the  per  cents,  of  phospho- 
rio  acid  and  potash  given  in  the  table  are  the  averages  derived 
from  all  the  analyses  of  decorticated  meal  made  in  the  last  two 
years  at  this  Station.  The  per  cent,  amounts  of  phosphoric 
acid  and  potash  in  clear  cotton  seed  meal  do  not  vary  so 
much  in  different  samples  as  to  make  their  deterraiuatioD  neces- 
sary in  order  to  determine  the  general  quality  of  the  sample. 

Two  of  the  samples,  4601  and  4466,  consist  of  nndecortioated 
meal,  containing  only  about  four  per  cent,  of  nitrogen.  The 
purchase  of  this  low  grade  meal,  at  present  prices,  is  not  economi- 
cal. 

The  average  cost  of  nitrogen  per  pound  in  the  twenty-five 
samples  was  11.2  cents;  the  lowest  price  paid  was  8,6  cents,  the 
highest  13.5. 

Cotton  seed  meal  has  been  by  hr  the  cheapest  source  of  available 
nitrogen,  dnring  the  paat  leaaon.  Experiments  indicate  that  it  ii  as 
rapidly  and  fully  available  as  the  best  forms  of  animal  matter.  It  has 
been  extensively  used  this  year  in  home-mixed  fertilizers  and  has  given 
perfect  satishction. 
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Castob  Fomaob. 

This  is  the  ground  residue  of  oastor  beans  from  which  oastor 
oil  has  been  extracted.  It  is  an  excellent  fertilizer,  bnt  extremely 
poieoDons  to  animals,  whicb  often  eat  it  greedily  when  the  oppor- 
tunity offers. 

4893.  Made  by  H.  J.  Baker  &  Bro.,  N.  Y.  From  stock  of 
Edmnnd  Halliday,  Saffield. 

4738.  Made  by  H.  J.  Baker  &  Bro.  Sampled  and  sent  by 
Francis  Granger,  E&st  Gran  by, 

4695.  Made  by  Collier  Co.,  St.  Louis,  Mo.  Stock  of  F. 
Ellsworth,  Hartford. 

4646.  Made  by  Collier  Co.  Stock  of  F.  Ellsworth.  Stock  of 
1894. 

4894.  Made  by  Red  Seal  Castor  Oil  Co.,  St.  Louis,  Mo.  From 
stock  of  Olds  &  Whipple,  Hartford. 

4546.  Made  by  Red  Seal  Castor  Oil  Co.  From  stock  of 
Olds  &  Whipple.     Stock  of  1894. 

4676.  Bought  of  Bowker  Fertiliser  Co.,  Boston,  for  the 
Tobacco  Experiment  Co. 

Ahilxser. 

J8H       HIS      IBM  4M>  4814  4ft4«  4«T« 

Niln^en 4.GS        4.41        fi.&O  4.78  4.78  4.98  S.04 

Phosphoric  Add 1.71        ....        1.6B  ....  1.87  ....  4.18 

PotSBh 1.16        93  .93        1,81 

CostperTon |18.60  19.00  30.00  15.00 

Nitrosen  costs   {  .-  ..  „  .„  „  a  a 

wntsperpoundj-         '?  '4-7  ^7-9  «■« 

The  per  cents,  of  phosphoric  acid  and  potash  in  sample  4676  are  nbnormaUf 
lai^  tar  this  material. 

Cutor  Ponuce  la  an  expensive  form  of  organic  nitrogen  at  present 
prices  and  is  used  chJeflybTcertuu  tobacco  growers  who  still  prefer  it  to 
cottonseed  meal.  TbePoi]uoaockexperiiiieataindicatethatcottonaeed 
meal  in  equivalent  quantity  yields  tobacco  of  tbe  same  quality  in  all 
respects  a*  castor  pomace,  and  at  a  much  lower  cost  for  fertilizers. 
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II.  Raw  Materials  of  High  Gsade  Containing  Phobfhobic 
Acid  as  tub  Chief  Valuable  Imgbbdibnt, 

Odorless  Mineral  Guako. 

4499.  This  material,  sold  by  the  Forest  City  Ash  Co.,  Boston, 
Mass.,  sampled  and  sent  by  T.  J.  Strond,  Shaker  SlaUon,  is  stated 
by  the  iigentB  to  be  a  Florida  Soft  Phosphate. 

It  contained  20.S2  per  cent,  of  phosphorio  aoid,  of  which  18.73 
per  cent,  was  insolable  in  water  and  ammonium  citrate. 

Dissolved  Boys  Black  and  Dissolved  Rock  Phosphate. 
Dissolved  Bone  Black. 

Bone  Black,  made  by  sabjeoting  bone  to  a  red  heat  vithont 
access  of  air,  is  used  in  sugar  refineries  to  decolorize  sugar 
solutions.  The  waste  bone  black  dried,  and  treated  with  oil  of 
vitriol,  makes  a  "superphosphate"  of  high  grade  which  docs  not 
cake  together  on  standing,  but  remains  as  a  fine  powder  anitable 
for  application  to  the  land. 

4780.  Stock  of  L.  Sanderson,  New  Haven. 

4688.  Stock  of  Leander  Wilcox,  sampled  »Ad  sent  by  Lawrence 
Daily,  East  Windsor  Hill. 

4661.  Sold  by  Mapes'  F.  4  P.  G.  Co.  in  1884. 

4663.  Sold  by  L.  Sanderson  in  1693.  The  two  last  were  sent 
by  Prof.  C.  J.  Phelps,  of  the  Storrs  Agricultural  College. 

See  table  of  analyses,  page  26. 

Sissoloed  Sock  Pho^hale  or  Acid  Sock. 

This  material,  made  by  treating  various  mineral  phosphatee 
with  oil  of  vitriol,  is  the  most  common  source  of  the  phoepborio 
acid  of  factory-mixed  fertilizers. 

The  per  cent,  of  phosphoric  aoid  in  a  fertilizer  multiplied  by 
2.16  gives  the  amount  of  tricalcinm  phosphate  or  so-called  "bone 
phosphate,"  which  figures  in  commercial  transactions  but  does  not 
signify  that  the  phosphate  is  derived  from  bone. 

4li07.  Made  by  Liebig  Manufacturing  Co.,  Cartaret,  N.  J. 
From  stock  bought  by  S.  D.  Woodruff  Ss  Sons,  Orange. 

449S.  Made  by  Liebig  M'f  g  Co.  Sample  sent  by  manafao- 
turer. 

4513.  Sold  by  Kational  Fertilizer  Co.,  Bridgeport  Sampled 
and  sent  by  S.  E.  Curtis,  Stratford. 
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4490.  Sold  bj  Nationitl  Fertilizer  Co.  Sampled  and  sent  hj 
T.  J.  Strond,  Shaker  Station. 

4761.  Read's  DisBolved  Bone.  Made  by  Read  FertUizer  Co., 
K.  T.  Stock  of  A.  Wetmore,  Litchfield.  Sampled  and  sent  by 
MUo  D.  Beach,  Litchfield. 

4664.  Sold  by  L.  Sanderson,  New  Haven,  from  stock  boagbt 
by  J.  H.  Webb,  Hamden. 

4736.  Sold  by  Q.  F.  Taylor  and  Brnsh,  New  York  City. 
Sampled  and  sent  by  H.  C  C.  Miles,  Milford. 

4638.  Bought  from  New  York  broker.  Sampled  and  sent  by 
J.  Norris  Barnes,  Talesville. 

4875.  Electrical  Dissolved  Bone.  Made  by  M.  E.  Wheeler  & 
Co.,  Ratland,  Vt.  Sampled  from  stock  of  P.  B.  Moffit,  Pomfret, 
and  Wm.  M.  Owen,  North  Haven. 

See  table  of  analyses,  page  26. 

la  acid  rock  phosphate  available  phospboric  acid  has  coat  on  the 
average  verj  considerably  less  than  in  dissolved  bone  black.  Those 
who  have  tried  the  acid  phosphate  in  home-mixed  fertilizers  report  very 
favorably,  findiDe  little  or  no  trouble  from  caking  or  "setting"  after 
mixing.  There  is  no  reason  in  the  claim  that  the  "available  "  phospho- 
ric acid  of  the  dissolved  rock  phosphates  is  anj  less  valuable  agricultu- 
rally than  that  of  dissolved  bone  blade.  See  further  remarks  on  this 
subject,  on  pages  64  and  65. 

in.  Raw    Matbbials  of    High    Grade    contiininq  Potash. 
High  Grads  StrLfBATx  of  Fotasb. 

This  chemical  should  contain  over  90  per  cent,  of  pure  potas- 
sium sulphate  (sulphate  of  potash)  or  about  fifty  per  cent,  of 
potassium  oxide,  the  same  quantity  as  is  supplied  by  mariate,  and 
should  be  nearly  free  from  chlorine. 

4728.  Sold  by  the  Qninnipiac  Co.  Sampled  from  stock  of 
Olds  &  Whipple,  Hartford. 

4670.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  from 
stock  bought  by  Conn.  Tobacco  Experiment  Co. 

(For  analyses  see  table  on  page  28.) 

Double  Sulphate  of  Potarh  and  Magnesia. 

This  material  is  usually  sold  as  "  sulphate  of  potash  "  or  "ma* 
nare  salt,*'  on  a  guarantee  of  "  48-50  per  cent,  sulphate,"  which 
is  equivalent  to  2S.9-27.0  per  cent,  of  potassium  oxide.     Besides 
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some  46-50  per  cent,  of  potMBinm  sulphate,  it  cootaiDS  over  SO 
per  cent,  of  magnesium  sulphate,  chlorine  equivalent  to  8  per  cent, 
of  common  salt,  a  little  sodium  and  calcium  sulphatea,  with  vary- 
ing quantities  of  moisture. 

47S7.  Sold  by  Quinnipiac  Co.,  Boaton.  Sampled  from  stock  of 
Olds  &  Whipple,  Hartford. 

4779.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  from 
stock  of  Clifton  Peck,  Lebanon. 

4673.  Sold  by  L.  Sanderson.  Sampled  from  stock  bought  by 
the  Conn.  Tobacco  Experiment  Co. 

(For  analyses  see  table  on  next  page,) 

MuKiATB  or  Pot  A  SB. 

Commercial  muriate  of  potash  contains  about  80  per  cent,  of 
muriate  of  potash  (potassium  chloride),  15  per  cent,  or  more  of 
common  salt  (sodium  chloride),  and  4  per  cent,  or  more  of  water. 

It  is  generally  retailed  on  a  gnarantee  of  80  per  cent,  muriate, 
which  is  equivalent  to  SO.G  per  cent,  of  potassium  oxide. 

4701.  Sold  by  Cnmberland  Bone  Phosphate  Co.,  Boston. 
Sampled  and  sent  by  D.  C.  Spencer,  Saybrook. 

4613.  Sold  by  National  Fertilizer  Co.,  Bridgeport.  Sampled 
and  sent  by  S.  E.  Curtis,  Stratford. 

4893.  Sold  by  Quinnipiac  Co.,  Boston.  Sampled  from  stock 
of  O.  S.  Olmstead,  Melrose. 

4763.  Sold  by  Read  Fertilizer  Co.,  N.  Y.  Sampled  and  sent 
by  Milo  I>.  Beaoh,  Litchfield. 

4666.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  from  stock 
bonght  by  J.  H.  Webb,  Hamden. 

4606.  Sampled  from  stock  bought  of  a  N.  Y.  broker  by  S.  D. 
Woodruff  &  Sons,  Orange. 

4680.  Sampled  from  stock  bought  of  a  N.  Y.  broker  by 
J.  Norris  Baroea,  Yalesville. 

The  analyses  show  the  usual  variations  in  composition.  The 
Qainnipiao  Co.  has  protested  that  analysis  No.  4893  does  not 
fairly  represent  the  quality  of  the  muriate  sold  by  them,  which 
contains  a  larger  per  cent,  of  potash  than  is  shown  by  that 
analysis.  The  Station  was  uuable  to  find  other  samples  in  market 
on  which  to  make  further  analyses. 

Potaab  in  tbe  tulpbates,  both  bigb  *ad  low  grade,  baa  cost  about  one 
cent  more  per  pound  than  in  the  mariatea. 
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BONE   HANCBES. 


Saltpetbr  Wastb. 


Two  Bamples  of  this  materiti,  4642  light-colored,  and  4643 
dark  colored,  both  from  Block  of  Taylor  *fc  Brush,  New  York 
City,  were  sent  for  anslyeis  by  A.  E.  Plant,  Branford. 


Ahaltbbs- 

4UI. 

Hitrogen  as  nitrate Trace. 


The  material  is  for  the  most  part  salt  The  amount  of  potash 
in  a  ton  of  it  can  be  bought  in  form  of  muriate  for  about  (3.00. 

IV.  Raw  Matsbialb    containing   NrrBoastr  and  Phobphobio 
Acid. 

BoNB  Manubes. 

The  terms  "  Bone  Dnet,"  "Ground  Bone,"  Bone  Meal"  and 
"Bone"  applied  to  fertilizers,  sometimes  sij^nify  material  made 
from  dry,  clean  and  pure  bones ;  in  other  cases  these  terms  refer 
to  the  reanlt  of  crashing  fresh  or  moist  bones  which  have  been 
tbrown  out  either  raw  or  after  cooking,  with  more  or  less  meat, 
tendon,  and  grease  and — if  taken  from  garbage  or  ash  heaps — 
with  asbes  or  soil  adhering ;  again  they  denote  mixtures  of  bone, 
blood,  meat  and  other  slaughter-house  refuse  which  have  been 
cooked  in  steam-tanks  to  recorer  grease,  and  are  then  dried  and 
soroetimes  sold  as  "  tankage ; "  or,  finally,  they  apply  to  bone 
from  which  a  large  share  of  the  nitrogenous  subHtanoe  has  been 
extracted  in  the  glue  manufacture.  The  nitrogen  of  all  these 
varieties  of  bone  when  they  are  in  the  same  state  of  mechanical 
sabdivision  has  essentially  the  same  fertilizing  value. 

The  method  adopted  for  the  valuation  of  bone  manures,  which 
takes  account  of  their  mechanical  condition  as  well  as  chemical 
composition,  is  fully  explained  on  page  16. 

1.  Sampled  by  Station  Agents. 

On  pages  31  and  SZ  are  tabulated  twenty-five  analyses  of 
this  class  of  bone  manures. 

In  case  a  brand  has  sold  at  two  or  more  different  prices,  the 
manufacturer's  price,  when  known,  has  been  used  in  caloulaUng 
percentage  diSerenoe. 


Digitized  By  Google 


30         CONNECnOlTT  EXFEBIMEKT  STATION   REPORT,   1895. 

OtherwiBe  an  average,  or  nearly  average  prioe  forms  the  basu 
of  comparison  between  oost  and  valnation.  The  price  thas  em- 
ployed is  printed  in  heavy-faced  type. 

The  Hartford  Fertilizer  Oo.  protested  that  analysis  No.  4890 
did  not  fairly  represent  their  goods  and  was  made  on  goods  mana- 
factared  in  the  previous  eeaaon.  Another  sample  of  the  same 
brand,  No.  4924,  was  accordingly  drawn  and  analyzed.  It  proved 
to  be  quite  similar  to  the  other  in  chemical  composition,  but  was 
mechanically  much  finer. 

The  Rogers  &  Hnbbard  Co.  protested  that  analysis  No.  4773 
of  their  Strictly  Pure  Fine  Bone  did  not  fairly  represent  its 
mechanical  condition,  and  that  the  same  brand  for  the  last  six 
years  had  shown  a  much  finer  state  of  pulverization.  Accordingly 
another  sample  of  the  same  brand.  No.  4933,  was  drawn  and 
analyzed.  It  proved  to  be  considerably  finer  than  the  sample 
previously  examined  and  agreed  with  the  average  of  the  analyses 
of  the  last  six  years. 

Sample  4883  was  sent  as  Nuhn's  Self-Recommending  Fertilizer. 
This  brand,  however,  is  understood  to  contain  potash. 

Cost  and  Valuation. 
The  average  cost  per  ton  of  the  twenty-four  brands  of  bone  nuutnres 
anolfzed  hu  been  f  33.09,  and  the  aver^;e  valnation  $31.03  per  ton. 


2.  Sampled  by  manu/acturere  ;  and  3.    Sampled  by  consumert. 

Sample  4889,  deposited  at  the  Station  by  the  manufacturer  in 
compliance  with  the  law,  was  analyzed  to  meet  the  requirement 
of  the  law  which  calls  for  an  annoal  analysis  of  each  brand.  The 
sampling  agents  of  the  Station  did  not  sncoeed  in  finding  this 
brand  on  sale  in  the  State. 

The  other  samples  described  below  were  sent  in  by  private 
parties  and  this  Station  is  not  responsible  for  the  accuracy  of  the 
sampling.  The  Station  holds,  however,  in  each  case  a  written  cer> 
tificate  that  the  sample  was  drawn  in  accordance  with  its  printed 
instmctions. 

2.  Sampled  by  Marmfacturert. 

4889.  Crescent  Bone  Dust  Made  by  lister's  Agrioalinral 
Chemical  Works,  Newark,  N.  J. 
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M.  L  Shoemaker  *  Co.,  Pbila- 
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Tbe  Rogers  k  Hubbard  Co.,  Uid- 
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The  Rogers  k  Hubbard  Co.'b 

Raw  Knuckle  Bone  Flour. 
Swift  Sure  Bone  Meal. 

The  Rogers  *  Hubbard  Co. 'a 
Strictly  Pure  Fine  Bone. 

48«;Pur6  Ground  Bone. 

4SI4  Pure  Ground  Bone. 

47SI  White  Oak  Pure  Ground  Bone. 

list  Self-Recommending  Fertilizer. 
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TANKAGE.  38 

3.  Sampled  by  Contumtn. 

4647.  Bone  Meal.  Bf&de  by  the  Danbniy  Fertilizer  Co., 
Danbary.  Sampled  and  BCDt  by  S.  D.  Woodruff  A  Sods,  Oraoge, 
The  mannfacturer  protested  that  this  sample  was  from  old  stock 
which  had  been  in  Messrs.  Woodmff  Sn  Sons'  possession  since 
the  previoos  year  and  did  not  therefore  represent  their  ontpnt  of 
1895. 

46S7.  Bone  Meal.  Made  by  L.  F.  Frisbee  ft  Co.,  Hartford. 
Sampled  and  sent  by  S.  M.  Wells,  Wethergfield. 

4582.  Pnre  Ground  Bone,  made  by  the  Rogers  Muinfaotnring 
Co.,  Kookfall.     Sampled  and  sent  by  S.  A.  Smith,  ClintouTille. 

4737.  Finely  Gronnd  Steamed  Bone,  sold  by  Geo.  F.  Taylor 
&>  Bmsh,  New  York  City.  Sampled  and  sent  by  H.  C.  C. 
Miles,  Milford. 

4641.  Ground  Bone,  sold  by  G.  F.  Taylor  &  Brush.  Sampled 
and  sent  by  A.  K  Plant,  Branford. 

4637.  Fine  Bone,  boaght  of  a  New  York  broker  by  J.  Norria 
Barnes,  Yalesville. 

HtCHAHIOAL  AHALTSra. 

4881  tut  4H7  4Ut  ilVt  lUX  UXt 

Fine,  smsUer  than  ^  indi SI  44        G]  6S  10  81  19 

FiDeiD«(lii)iD,BmaUertban  flinch      19  33        16  IB  33  IS  19 

Utdium,  inuller  thtD  ,V)n<dk  ..       11  S3         11  IS  6  S  2 

Coarse,  larger  than  ^  inch B  0       21  G  1  1  0 


CnxificAL  Ahaltssb. 

Nitrogen 2.74     3.94      3.64  3,83     3.81  3.00  3.06 

Fboaphorio  add 19.16   31.01   IG.SS  21.31   16.99  36.29  30.32 

OottparUm %....    29.00    26.00  2e.00t24.00  ....  26.eo» 

ValnatioD  per  ton $22.21    30.66    31.21  S4.G4   36.01  36.14  BS.IS 

Tankage. 
This  name  is  applied  to  the  sediment  remaining  in  tanks  where 
meat  scrap  and  bone  are  cooked  with  water  to  separate  the  fat. 
After  boiling  or  steaming,  the  fat  rises  to  the  surface  and  is 
removed,  the  soup  is  mn  oft,  and  the  settlings  at  the  bottom  are 
dried  and  sold  as  tankage.  As  the  analyses  show,  "  tankage  "  has 
no  definite  or  constant  composition.  In  general  it  contains  more 
nitrogen  and  less  phoephorio  acid  than  bone. 

•  Car  lot  in  Taleafille.  t  SeTaral  ton  lot. 


■   nt^lOOglc 


34        CONNECTICUT  EXPERIMENT  STATION   BEPOKT,   1895. 

Sampled  by  Station  Agent. 

4770t  Armoar'B  Special.  Made  by  Armoar  Packing  Co.,  Kts- 
Bas  City.    From  atook  of  F.  C.  Vibert,  HookaDam. 

4772<  Booe  Fertitizer,  made  by  Flamb  A  WintoD,  Bridgeport. 
From  stock  of  H.  P.  Folley,  Danbary. 

4547.  Palrerited  Tankage.  Sold  by  L.  SanderBon,  Neir 
Haven. 

4776*  Blood,  Bone  and  Meat.  Sold  by  L.  Sanderson,  New 
Haven.     From  Stock  of  Clifton  Peck,  Lebanon. 

Sampled  hy  PriviUa  Individual. 

4510.  Tankage.  Sold  by  National  Fertiliser  Co.,  Bridgeport. 
Sampled  and  sent  by  S.  E.  Curtis,  Stratford. 

4581.  Tankage.  Made  by  Plamb  &  Winton,  Bridgeport 
Sampled  and  sent  by  Dennis  Fenn,  Milford. 

4761.  Tankage.  Sold  by  R«ad  Fertiliser  Co.,  New  York 
City.     Sampled  and  sent  by  Milo  D.  Beach,  Litchfield. 

4921.  Tallow  Scrap.  Made  by  J.  Maloney,  East  Haven. 
Sampled  and  sent  by  N.  A.  Haight,  Fair  Haven. 

Uech^hical  Analises. 

471*   int    IWt   ai*    Ul*  4511    4TII    4tll 

?iDe,  EDwUer  than  ^  inch  6G  G7  60  6i  S2  S5  «I  bt 
Flna  medium,  Bmiller^un 

A  inoll 26        29        31         !5         21         24        20         « 

Ueditun,  smaller  thaa  ^ 

inch 10         H  9         11         IB         11         14         14 

Coarae,  larger  than  ^iach        00D060S7 


100      100      100      100       100       100 
Chbiuoal  Analyses. 


Nitn^D 

Phosphoric  add 

CoBtp«TtOD $37.00   30.00   3 

TaluattoD  per  ton S32.G0   32.79  : 

Bbt  Gbouns  Fish. 
This  residne  from  the  extraction  of  fisb  oil  is  often  sprinkled 
with  dilated  oil  of  vitriol  to  binder  decay  during  drying,  and  the 
fisb  bonee  are  as  a  result  softened  and  to  some  extent  dissolved. 

•  Wholesale  at  Litchfield. 
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45U.  Made  by  Q.  W.  Miles,  Agent,  Milford.  Sampled  by 
ff   L.  A  8.  T.  Mei^pin,  Milford. 

4760.  Made  by  G.  W.  Miles,  Agent.  Sampled  from  Btook  of 
OldB  &  Whipple,  Hartford. 

4$78>  Sold  by  the  Qainnipiac  Co.,  Boston.  Stock  of  Edmond 
Halliday,  Saffield. 

4548.  Sold  by  h,  Sanderson,  "Sew  Haven,  to  tbe  Station. 

4671.  Sold  by  L.  Sanderaoo,  to  the  Conn.  Tobacco  Experi- 
ment Co. 

4639.  Made  by  Leander  Wilcox,  Mystio.  Sampled  from 
stock  of  Lawrence  Dailey,  East  Windsor  ^11. 


4SI4  iTM  4SI8  4S48  4IT1  4M» 

NUrogea  BsamniODia 80  1,28  .46  .16 16 

Orgasio  nitrogen 6.83  6.84  7.30  9.36  8.83 

Total  nitrogen 7.*3  7-13  7,76  9.51  9.36  8.99 

Water-soluble  phoaphorio  acid 88  .Gl  .64  .61  .14 

dtrate-Boluble  (reverted)  pboBohoric  acid      6.36  6.66  4.31  6.10  6.98 

Insoluble  phosphorio  Boid 1.82  .48  3.01  1.08  1.11 

Total  phosphoric  acid 8.05  7.55  8.03  7.39  7.36  7.89 

Cost  per  ton  ., $30.00  38.00  36.00  36.00  36.00  31.00 

Valuation  per  ton $33.11  32.03  32.63  38.15    31.61 

MixBD  Fbbtilizbbs. 
Here  are  Incladed  all  those  fertilizers  which   have  been  com- 
pounded of  two  or  more  fertilizer  chemicals  or  animal  matters  to 
make  a  mixture  which  aeaally  contains  the  three  fertilizer  ingre* 
dieuts,  nitrogen,  phosphoric  acid  and  potash.  - 

BoHB  AND  Potash. 

(See  also  certain  mixtures  of  bone  and  potash  with  other  chemi- 
cals referred  to  on  page  49.) 

4607.  Bone  and  Potash,  Square  Brand.  Made  by  the 
Bowker  Fertilizer  Co.,  Boston.  Stock  of  Geo,  Punaelt,  Darien, 
and  J.  A.  Paine,  Danielsonville. 

4606.  Extra  Fine  Bone  with  Potash,  Circle  Brand.  Made  by 
Bradley  Fertilizer  Co.,  .Boston.  Stock  of  Raymond  Bros.,  So. 
Korwalk. 

4713.  A.  I.  Fertilizer.  Made  by  C.  Buckingham,  Sonthport. 
Stock  of  N,  H.  Sherwood,  Sonthport. 
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C.  Backiogham  protested  that  this  analysis  of  bis  A.  I.  Fer- 
tiliser was  lower  than  the  average  of  the  goods,  which  were 
guaranteed  to  contain  4  per  cent  of  nitrogeo,-^  10  of  phosphoric 
acid  aod  6  of  potash.  A  secood  sample,  Ko.  4859,  was  therefore 
drawn  from  stock  in  Mr.  Buckingham's  poBBession. 

4859.  A.  I.  Fertilizer.  Made  by  C.  Bnckingham,  Sonthport 
Sampled  from  stock  of  maonfacturer. 

4606.  Ground  Bone  and  Potash,  made  by  the  £.  Frank  Coe 
Co.,  New  York  City.  Sampled  from  stock  of  E.  S.  Banks,  South- 
port. 

4665>  Nameless  Fertilizer  made  by  the  Danbary  Fertilizer 
Co.,  Danbnry.    Sampled  by  Station  agent  from  stock  at  the  factory. 

UBCHAHIOAL  ANtLTSBS. 

4M1  4M6  4}lt  4gSf  4IM  48W 

Fioe,  BmftUer  tban  V^  inch SB  60  72  68       BT  76 

Fine  medium,  smaller  than  (^  Inch IB  26  10  32        18  10 

Uedimn,  emaller  than -jii  inch 13  14  7  8         14  I 

Coarse,  larger  than  -ff  inch 1  0  11  2         11  1 


100       100       100      100       too       100 


CBBUIOAL  AHALT8B& 

Hitrc«en 1.94     2.63  2.82  S.30  2.13  4.06 

Fbosphoric  acid 14.62    1S.65  13.99  1S.07  16.66  9.26 

Potash,  as  Muriate 2.4B      1.98  .60  3.2t  S.ST  4.16 

Potash,  as  SulphaW 6.96  1.99  

Potash,  Total 2.4B      1.98  6.16  6.16  3.27  4.76 

Coatperton (33.00    33.00  39.00  3G.00  26.00  30.00 

Yaluation  per  ton t2:.43   37.60  27.G6  29.90  23.18  36.00 


The  two  following  samples,  though  sold  under  the  name  **  Bone 
and  Potash,"  contain  only  a  quarter  of  one  per  cent,  of  nitrogen 
and  therefore  their  brand  is  misleading : 

4878.  Soluble  Bone  and  Potash,  made  by  the  Great  Eastern 
Fertilizer  Co.,  Rutland,  Yt.  Sampled  from  stock  of  E.  T.  Bates, 
Darien,  and  Silas  Finch,  Greenwich. 

4714.  Animal  Bone  and  Potash,  madj  by  Lister's  Agricultural 
Chemical  Works,  Newark,  N.  J.  Sampled  from  stock  of  A.  N. 
Clark,  Milf  ord. 
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An  ALT  BBS. 

Water-Mluble  pboBpboric  acid 6.36  6.73 

Citrate-eoluble  (rererled)  phosphoric  acid 4.B1  2.06 

Insoluble  pboBpboric  acid 1.81  .S8 

Total  phoephoric  add 11.88  9.1S 

Fotasb,  aa  muriate 1.01  6.38 

Cortperton |2B.0O  !6.00 

Vduatlon  per  ton 13.93  15.22 

TL    NiTBOORMOUB  StJPBBFBOSPBATBS   AND   GtTAKOS. 

Here  are  ioolnded  those  mixed  fertilizers  containing  nitrogen, 
phOBphorio  acid  and  in  most  oases  potash,  which  are  not  designed 
by  their  mannfaotnrers  for  use  on  nay  special  orop.  "Special 
Manures  "  are  noticed  fnrther  on. 

1.  Samples  drawn  by  Station  Agents. 
In  the  tables  on  pages  40  to  47  are  tabulated  the  analyses  of 
seventy-seven  brands,  made  on  samples   collected  by  the  Station 
i^ents. 

Akalyses  bequiring  special  notice. 

The  £aBtem  Farm  Supply  Association,  Montclair,  N.  J.,  pro* 
tested  that  analysis  4693,  Long  Island  Special,  and  4694,  Car- 
taret  Market  Garden  Manure,  did  not  represent  the  average  quality 
of  these  brands. 

A  re-test  confirmed  the  accuracy  of  the  Station  analysis.  It  was 
not  possible  to  get  another  sample  of  L.  I.  Special,  but  a  second 
sample  of  the  Market  Garden  Manure  was  analyzed  and  la  4906 
in  the  table  of  analyses,  page  40. 

The  Clark's  Cove  Fertilizer  Co.  protested  that  analysis  4743 
was  below  their  guarantee  on  all  three  iugredientn.  "  We  are 
pOBitive  that  we  have  not  sent  goods  of  this  grade  into  the  market." 
A  re-test  confirmed  the  accuracy  of  our  analysis.  A  second  sample 
was,  however  drawn  and  analyzed,  4910(and  is  given  in  the  table, 
page  40,    The  second  sample  proved  to  be  of  much  better  quality. 

The  National  Fertilizer  Co.  of  Bridgeport  requested  another 
analyeis  of  their  Fish  and  Potash,  4S49,  as  the  quantity  of  nitro- 
gen in  that  sample  was  much  lower  than  they  expected  the  goods 
to  OOOtMU. 
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A  Beoond  analyBiH,  4915^  was  made,  see  page  42,  wbicb  showed 
.4  percent,  more  Ditrogen,  1.6  more  phoaphorio  aoid  and  1.4  per 
cent,  lees  potash. 

QUAttAHTBES. 

Of  the  aeveutjr-aix  Mialysea  of  nitrogenouB  soperphOBpluttea,  in  tlie 
table  given  on  pages  40  to  47,  twenty-one  are  below  the  maker's  mini- 
mum  guarantee  in  respect  of  one  ingredient,  fire  in  respect  of  two  and 
one  in  respect  of  all  three  ingredients.  Thus  more  than  one-third  of  the 
whole  number  do  not  fulfill  in  all  respects  the  maker's  claim  for  them. 

It  is  urged  that  an  excess  of  one  iDgredient  over  the  gnarsntee 
should  be  held  to  make  good  the  defioienoy  o£  another.  Bnt 
with  reaeoDable  oare  and  skill  in  tbe  manofaoture  and  in  the 
sampling  and  analjsiaof  the  goods,  theactnal  analysia  ahoald  not 
fall  below  the  minimam  guaranteed  in  any  respect,  partionlarly 
when  wide  limits  are  allowed  in  the  gaarautees  themselves. 


Cost  and  Valuation. 
Cost. 

The  method  used  to  ascertain  the  retail  cost  price  of  tbe  super- 
phosphates is  as  follows: 

The  sampling  agents  inquire  and  note  the  price  at  the  time 
each  sample  ia  drawn.  The  analysis,  when  done,  is  reported  to 
each  dealer  from  whom  a  sample  waa  taken,  with  an  enclosed 
poatal  card  addreaaed  to  the  Station,  and  a  request  to  note  on  it 
whether  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
Station. 

From  the  data  thus  obtained  the  averse  prices  are  computed. 

Yaluation. 

The  valuation  baa  been  computed  in  all  cases  in  the  usual 
manner  as  explained  on  page  16. 

Percenteige  difference  given  in  the  table  shows  the  percentage 
excess  of  the  cost  price  over  the  average  retail  cost  of  the  nitro- 
gen, phosphoric  acid  and  potash  contained  in  the  fertilizer. 

This  information  enables  the  purchaser  to  estimate  the  relative 
value  of  the  different  brands  and  the  relative  economy  of  buying 
mixed  fertilizers,  or  of  proouring  and  compounding  tbe  materials 
needful  for  a  fertilizer. 
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Which  plan  is  preferable  oaa  only  be  determioed  by  eaoh  indi- 
vidual fanner,  who  should  know  best  what  his  Boil  and  orope 
need  and  what  his  facilities  for  parchaae  and  payment  are. 

In  case  a  fertilizer  has  sold  at  two  or  more  different  prices,  the 
manufacturer' a  price,  when  known,  has  been  used  in  calonlating 
percentage  difference. 

Otherwise  an  anera^e,  or  nearly  average /)rtce  forms  the  basis 
of  comparison  between  cost  and  valnation.  The  price  thns 
employed  ie  printed  in  beavy-faoed  type. 

The  average  cost  of  the  nitrogenous  snperpliosphates  is  $33.32. 
The  mttimet  Taluation  ig  $23.37,  ^"^  the  percentage  difference  38.2. 

Last  year  the  oorreBpondtng  Sgnres  were  : 

Average  cost  (82.96,  average  valnation  t2S.30,  percentage 
difference  41.3. 

These  valuations,  it  must  be  remembered,  are  based  on  the 
assumption  that  the  nitrogen,  phosphoric  acid  and  potash  in  eaoh 
fertilizer  are  readily  available  to  farm  crops.  Chemical  examina- 
tion can  show  pretty  conclusively  whether  this  is  true  in  respect  of 
potash.  There  is  less  certainty  regarding  phosphoric  acid,  while 
chemical  examination,  as  it  is  usually  made,  gives  little  or  do  clue 
as  to  the  availability  of  the  organic  nitrogen  of  mixed  goods. 
This  Station  has  been  for  some  years  engaged  in  a  study  of 
methods  for  determining  approximately  the  relative  availability 
of  nitrogen,  and  on  subsequent  pages  is  given  a  report  of  the 
work  done  during  the  past  year  on  this  point. 

While  various  inferior  or  agriculturally  worthless  forms  of 
nitrogen  are  in  the  market,  the  main  security  of  purchasers  of 
mixed  fertilizers  is  in  dealing  with  firms  which  have  an  estab- 
lished reputation  and  in  avoiding  "cheap"  goods  offered  by 
irresponsible  parties. 
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4TU 
4H« 

4,tU 


Potato   and  General  -Crop 

Fertilizer. 
Usrket  Qorden  Manure. 

Bone,  Fish  and  Potash. 


ITStlUoexcelled  Pbospbate. 
ISMjOld     Reliable     Superphos- 

11M  Pure  Fine  Bone,  Diaaoind 

I     in  Sulpburic  Acid. 
4MS  Carteret  L.  I.  SpedaL 


Chaa.  S.  Ljman,  HiddleCeld.jUanutacturer. 

Eeatern  Farm  Supply  Asso-  Paul  Tbompaon,  West  Hart-    1 
cnalion,  Monlelair,  N.  J.        foid. 
.  R.  Kelaey,  Brauford.        Samuel    A.  Chalker,    Say- 

Geo.W.  Miller,  Middlefleld.  Manufacturer. 

L.  Ssoderaon,  New  Hhtoq.  ,C.0.  JelliSft  Co.,  Soulhport. 


mtiFonouU  "A." 


Mapea'  Formula  k  Poruvian 
Guaoo  Co.,  N.  Y.  City. 

Eaatem  Farm  Suppl]'  Asso- 
dation.  Uoniclair,  N.  J. 

L.  Saodersoa,  New  Haven. 


Mapes'  Brandi,  Hartford. 
N.  U.  Sherwood,  Southport 


iT  Ammonlated   Di> 


UK 
MM 
lit* 

an 

MT« 

ITie  Animal  Fertilizer. 

I 
4gW:  High  Grade  FiehaudPotash. 

KM  Complete  Manure  for  Liftbt 

I    Soils. 

j 
4M8  Complete  Manure,  A  Brand.  I 


Quinoipiac  Co.,  BoetoD,  Mass. 


liuaipiac  Maricet  Garden '. 
Phospbata.  I 

IZL    Ammoniated    BoneGeo.  W,  Miles,  Milford. 

Superphoapbala. 
Vegetable  Bone  Superpbos-  Cracker  Fertilizer  t  Chomi- 
-■--'-  oalCo..  Buffalo,  N.T. 

Bowker  Fertiliier  Co.,  Bos- 
ton, Uaaa. 
L.  B.  Darling  Fertilizer  Co., 

Pawtucket,  R.  I. 
Leander  Wilooi,  Mystic 

Mapes'  F.  t  P.  G.  Co.,  N.  T. 


C  O.  JelliSJt  Co.,  Southport 
Clifton  Peck,  Lebanon. 
Ire  W.  Beers.  Hsmden. 
J.  Pierpont,  Sorth  UaTSn. 
Williams  k  Clark  FertillEeriT.  C.  Greene,  TorringtOD. 
Co.,  N.  T.  City. 


;»  Special  Phosphate. 
T  Animal     Fertilizer, 
Brand. 


Olds  k  Whipple,  Hartford 
"JL.  B,  Darling  PertUizar  Co. 
Pawtucket,  S.  I. 


A.  P.  Wakemau,  Fturfleld. 

Manufacturer. 

Meeker  Coal  Co.,  NorwaUc 

E.  B.  Clark  k  Sods,  Milford. 
Oao.  PuDzelt,  Darieo. 

W.  W.  Cooper,  Suffield. 

F.  S.  Bidwell,WindBorLockH.   : 
Browning  k  Gallup,    New    I 

London. 
Mapes'  Brancb,  Hartford. 
Geo.  E..  NaBon,  Willimantic 
Birdsey  k  Foster,  Meriden. 
DesD  k  Hort«n,  Stamford. 
Birdsey  t  Foster,  Uerideo. 
F.S.  Bjdwell,WindBor Locks. 
Quinnebaug  Store,   Daniel- 

BODTllle, 

Manufacturer. 

F.  S.  Bidwell.WindsorLocka. 

Treat  k  Clark,  Orange. 


H.  A.  Rogera  k  Co.,  New   I 
Ix}ndon. 

I.  Sherwood,  Sontbport    < 


ma  Great  Planet  ■'  A."  iCIark's  Core  FertUizer  Co ,  I 

Boston,  Mass. 

lt|4  Cartaret     Market     Garden  I  Eastern  Farm  Supply  Asso-  N 

Manure,  |     cistiou,  Moutclair,  N.  J. 

Complete  Manure  tor  Gen-  Mapea'  F.  k  P.  G.  Co.,  N.  T.  Geo.  S.  Nason,  Wiilimantic 

eral  Use.  City.  IBirdsoy  k  Foster,  Ueriden. 

I  {F.S.Bidwell,  Windsor  Locks. 

I  JDean  k  Horlon,  Stamford. 


*  The  full-face  figure  is  the  one  uaed  in  calculating  tl 


I  percentage  diflerenoB. 


fratilizkrs,  nitbookhous  supsbphosphates. 
Amaltsbs. 


i 

"in 

Mllrosen. 

PDtub. 

m 

a. 

i 

1 

To 

'Jin.  ^ 

1 

1 

Toul.       1  AT.Il.ble. 

19 

9 

lip 

i 

1 

i 

I 

ii 

i 

1^ 

US 

fe.3 

2.47 

1.47 

3.66 

6.70 

1.13 

10.69 

S.36 

10.0 

lOJ) 

LH 

^.^ 

1.70 

1.48 

4.18 

3.i 

3.1B 

4.86 

.81 

8.83 

8j0 

8.01 

7.0 

1.03 

6.08 

7J> 

m 

1.2 

.64 

3.06 

3.70 

SJ! 

1.43 

1.43 

.13 

G.09 

+fl 

4.S6 

.60 

6.0L 

4.0 

Is 

7.3 

".13 

1.16 
1.39 

1.16 

i.ei 

1£ 
1.7 

4.17 

4.15 

6.68 
G.1S 

1.39 
1.66 

11.24 
11.69 

11.6 
10.0 

10.86 
10.04 

"ih 

8.7S 
3.13 

8.79 
3.13 

8.0 

t«jl6.7 

1.40 
3.16 

1.40 
8.16 

t.l 

6.48 
4.80 

10.73 
4.60 

.36 
.61 

17.68 
9.91 

" 

17.10 
8.30 

7.6 

111   17.6 

8.00 

8.00 

3.0 

\M   18.6 

.60 

.69 

1.93 

4.01 

3J 

3.0] 

6.27 

1,36 

10.64 

10.0 

6.13 

6.0 

6.44 

6.44 

6.0 

LH  1 19.0 

1.08 

1.08 

1.7 

4.66 

6.23 

1.06 

11.6* 

9.0 

10.76 

8.0 

1.06 

3.06 

1.0 

m  \  I8.B 

.GO 

1.30 

1.7G 

S.64 

SJ 

B.10 

4.06 

1.61 

10.87 

9.0 

9.26 

8.0 

4.47 

6.66 

7.0 

LH   10.4 

.94 

1.04 

2.S8 

t.l 

4.88 

1.94 

3.61 

9.43 

9.0 

6.81 

s.0 

1.61 

1.61 

t.o 

M 

"■' 

1.06;.... 

1 

4.33 

6.38 

S.0 

4.96 

1.70 

.17 

6.93 

6.0 

6.66 

e.o 

6.47 

6.47 

6.0 

in 

13.3 

,.J... 

1.61 

2.8 1 

t.s 

6.14 

3.10 

2.98 

11.31 

8.0 

9.34 

8.0 

9.03 

9.03 

10.0 

»^ 

13.S 

.SO     .16 

1.8S 

3.30 

3.0 

2.B1 

8.33 

1.43 

13.27 

10.0 

10.64 

6.0 

4.78 

4.76 

f.0 

.« 

14.7 

.41 

3.81 

4.22 

3-3 

1.83 

3.84 

.31 

6.9S 

60 

6.67 

6.0 

4.1s 

4.16 

*o 

.K 

14.8 

1.61   1.24 

2.41 

6.1J 

4-9 

6  07 

3.64 

.40 

9.01 

8.0 

8.61 

6.0 

7.12 

7.12 

6.0 

.18 

18.J 

.46 

.21 

1.18 

3.96 

S5 

6.16 

6  41 

.61 

13.18 

lt.O 

11.67 

10.0 

S.24 

3.14 

t.B 

.18 

28.7 

.07 

3.06 

3.13 

3.0 

6.68 

6.17 

1.63 

13.63 

10.0 

11.96 

9.0 

.40 

1.SI 

t.O 

n 

...... 

.14 

1.B1 

1.66 

1.7 

1.41 

7.79 

1.86 

10.08 

7.0 

0.20 

4.67 

4.67 

i-0 

M 

19.6 

1.31 

3.51 

3.84 

3.3 

6.04 

3.63 

1.11 

10.79'    9.0 

8.67 

8.0 

6.92 

02 

7.0 

i1 

30.7 

"eo 

1.84 

1.44 

3.0 

3.9! 

6.11 

1.01 

11.07    8.0 

10.06 

7.0 

4.80 

..80 

7.0 

a 

32.6 

.91 

.68 

3.26 

3.J4 

3J 

S.1S 

6.01 

.64 

11.83 

10.0 

8.91 

8.0 

4.47 
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4811 
i»l 

4WT 

mi 

4»t 


HarvBit  Home. 

Swift  Sure  Superphoaphate. 

Standard  Complete. 

mgb  Orade  Qenerat  Fertil- 


U.  J.  Baker  A  Bra,  N.  T. 

City. 

M.  L.  Shoemaker  k  Co.,  Phil- 
adelphia, Pa. 

Standard  Fertiliser  Co.,  Boe- 

PaciQc  Quaoo  Co.,  Boston, 

MSM. 

Wilcox,  UysUo.       BrowDing  A  GallDp,   New 

IiODdOD. 

Mftnd;  Gray,  Poqnetanui^. 


S.  J.  Hall,  UerideiL 
P.  ElJHwOTth,  HarttonL 
L  H.  Butlmell,  Jewett  City. 
S.  n.  Jonea,  Deep  Ktw. 


18M 
18ft 

MIS 

mi 


4ia 


Flah  and   Potaab,  Triai^li 

"  A  "  Brand. 
!  Complete  Bone  Superpbos- 
{    pbate. 

Complete  FeTtilizer. 
A.  A.  Ammoniatad   Super- 
phoBphato. 

Ammonia  (ed    Boae    Super- 

phoapbate. 
Fish,  Booe  and  Potaab. 

Cbittenden'a  Fiah  and  Potash 

Standard  Phoapbate. 

AmmoDiatedDiBBoIvedBone' 
or  Farm  and  Garden  Phoa- 

Great  Planet  "A." 
Quumipiac  Phaaphat«. 

Socceas  Fertilizer. 


.  A,  Billinga,  lleriden. 

Broiming  t  GaHnp,    New 
London.  i 

Manufactnrer. 

E.  White,  Rockfall,  I 

C.  0.  JeUifl  A  Co.,  Sonthport 


Amerious     Brand    Ammo- 
niated   Bone    Superph 


Bradley  Fertilizer  Co.,  Bos- 
ton, UasB. 
Leander  WilQOX,  Mystio. 

Rogers  lita.  Co.,  Bockfal]. 
H.  J.  Bakar  k  Bro.,  N.  T. 
City. 

Preston     Fertilizer    Co.,  S.  D.  Eeeler,  Bidgefleld. 

Oraenpoint,  L.  I.  | 

Read  Fertilizer  Co.,  N.  T.  W.  Tillinghaat,  Plainfield. 
City.  Fred.  R.  Tryon,  Middietown. 

N.  a.  Lee,  Old  Lyme, 
atiooal  FertdliEer   Co.,  Manufacturer. 
Briditeport. 
Liater'a  Agricultural  Gbemi-  Qeo.W.  DeDtdsoD,  Saybrook. 

cal  Works,  Newark,  N.J.  A,  N.  Clark,  Utlford. 
iBowker  Fertilizer  Co.,  Bob-  B.  B.  Clark  k  Sons,  Uilford. 
ton,  Uoss.  J.  A.  Lewia,  Willimantic 

Hubbell  k  Bradley. 

Clark's  Core  FertUizer  COn  JobaDoIbeare,PoquelAnudi 

Boston,  Haas.  | 

QninDipiacOo.,  Boston,  Mass.  F.  S.  Bid  well,  Windsor  Lodia 
Ifeeker  Coal  Co.,  Norwalk. 
G,  G.  TilllBgbast,  Vemon. 
A.  P,  Wakeman,  Fairflcld. 
J.  A.  Foster.  Stafford. 
E.  P.  Hutchinson,  Andorer. 
A.  N.  Clark,  Uilibrd.  | 

1 
T.  0.  Greene,  Torrington.  : 
Bulkley  &  Uanmer,  Wetfaers-I  ] 

field.  i 

D,  B.  Wilson,  Waterbiuy.    |   : 
Hale,  Day  Ji.  Co.,  So.  Uan-    i 

cheater.  I 

W.  B.  Uartin,  Rockrills.      |   ! 
John  Bransfleld,  Portiand.  I  i 


n.M 

M.W 

3LM: 
SSMj 
M.M 

tlJt 

UM 

40.M1 

u.m) 

UM 


33.001 
«t.M) 

ta.oot 

37.00) 
31.00  f 


36.MI 
31.00  1 
34.901 
31.M] 
30.00  [ 
t&OOJ 
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FERTILIZERS,   NITBOQSNODS  SUPEBPH03PHATES, 
Analtses. —  Continued. 
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nuMpboHoAcld. 

POtMh. 

I 

1 - 
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tir~ 

j 

1 

; 

ToUl, 

ATitlmble. 

Pound. 

u 

! 

|i 

1 

i 

1 

3» 

1 

t!0.33 

32.S  .„.|    .SI 

1.11 

1.78 

1.0 

6.20 

4.94 

1.11 

11.26 

8.0 

10.14 

3.34 

>» 

t.O 

28.61 

33.2 

.70  .... 

2.26 

2.96 

6.86 

4.26 

3.66 

14.18 

11.13 

4.36 

S9.0K 

34.2 

1.30 

3.42 

3.71 

3J 

4.80 

4.34 

1.48 

10.62 

9.0 

9.14 

8.0 

6.11 

6.11 

7jO 

99.66 

36.3 

...j  .„ 

2.42 

3.72 

3.3 

4.46 

4.30 

1.36 

10.61 

9.0 

9.2:. 

6.16 

6.76 

7.0 

34.31 

3S.6 

.22     .3T 

S.T6 

3.36 

as 

4.66 

2.93 

.38 

7.87 

7.0 

1.49 

6.0 

6.S3 

0.33 

S.0 

32.08 

35.8 

-1    ■» 

2.1  J 

2.31 

t.o 

6.08 

3.33 

1.48 

10.89 

6.0 

9.41 

4.0 

3.16 

3.16 

4M 

22.80 

36.9 

.26.... 

2.30J  2.66 

tjO 

6.29 

3.31 

.70 

10.30 

9.0 

9.60 

8.0 

3.29 

3.39 

3J} 

26.61 

36.8 

.88'..!.'l.e» 

367 

ijs 

6  07 

6.96 

1.07 

12.09 

10.0 

11.02 

.47 

3.87 

6.0 

36.08 

39.6 

.481  1.081  1.14 

3.70 

t.s 

8.62 

2.63 

.66 

11.90 

11.26 

10.0 

2.66 

3.66 

t.o 

24.'01 

41.6 

....     .28ll.90 

3.16 

SM 

4.99 

3.81 

1.1 1 

9.91 

9.0 

8.80 

1.43 

6.07 

1.0 

31.16 

41.8 

.I0....^2.T3 

3.83 

tz 

3.B6 

1.66 

.36 

e.G6 

6.0 

.... 

4.0 

6.23 

6.23 

4.0 

+22.66 

41.9 

....iS.62 

2.62 

t.9 

2.72 

6.89 

1.73 

10.34 

sJ,    8.61 

1 

3.86 

S.86 

4J0 

22.43 

42.6 

.30 

2.12 

3.42 

1.9 

7.60 

2.36 

3.30 

12.16 

ie.O    0.86 

10.0 

3.01 

1.01 

1£ 

20.94 

43.2 

.36 

1.63 

1.88 

1 
1.S  6.24 

3.92 

2.11 

12.27 

X0.O  10.16 

8.0 

■.,. 

a.34 

i.o 

•26.49 

43.4 

1.26 

1.98 

3.2* 

SJ 

6.97 

1.93 

.63 

8.63 

9.0.    7.90 

8.o\    3.61 

6.88 

7jO 

24.29 

44.0 

.64 

2.26 

2.80 

« 

6.69 

4.36 

1.40 

13.86 

10.0 

10.95 

9.0 

2.16 

3.16 

t.0 

19.41 

44.2 

.22 

1.40 

1.62 

l.t 

1.49 

3.03 

2.13 

11.6* 

9.61 

9.B 

2.13 

3.13 

SjO 

34.22 

44.6 

■"j-- 

2.43 

.... 

a£ 

7.04 

3.73 

1.38 

12.16 

10.0 

10.77 

^9.0 

3.11 

3.11 

t.o 

*  See  note,  p.  37. 


f  See  p«ge  S8. 


a        CONNVCnCDT  EZPEBIMSNT  BTATIOK  BBPOST,   1895. 
KlTBOOBirOITB   SOPEBFHOSFHATXB   AND   GiTANOS,  SaUPLED   BT   THE  StaTIOH. 


Nuns  or  Brud. 


11  and  Drill  Phoephftte. 


4STl|CouceDtnted  Phosphate. 


'-Bradle;  FerUliier  Oo.,  BoB-jWiloon  ABurr,  Uiddletown.  $U.N) 

J.  A.  Lewis,  Williniantia      !  33.00 , 

Qainnebaug  Store.                i  34.01)  f 

13.  W.  Carrer,  Putnam,         I  31.»oJ 

I-  Crawford  k  Devine,  Udcsh-  3S,00  | 
ville. 
W.  B.  Martin,  RockviUa. 

J.  A.  Paine,  DasielsoDTille.  SO.Wj 
I-  Joba  Parker,  Poquonocfc. 


Bowker  Fertiliier  Co.,  Bos-  Ci 


I  Bay  State  FerUlizer. 

484«FiB)i   and   Potash,   Crossed 
FiaheB  Brand. 
Ammo  Dialed   Bone 

phoBpbate. 
Alkaline  Bone. 


tun 


CumberiaDd     Bone    PboB-  J 
phate  Co ,  BoatoD,  Maaa. 
'  Clark's  Cove  Fertilizer  Co.,  '. 
Boston,  Mbbs. 

L.  Lewis,  Willi  mantdo.  U.M 
H.  H.  Davenport.  Pomfrot  3*.0C 
Quinnebaug  Store,    Daniel-    3E.IH 

Bon  ville. 
Q.  W.  Carver  k  Sod,  Putnam. 
Raymond  Bros.,  South  Nor- 

walk. 
W.  B.  Uartin.  Bockville.  iiM 

R.  A.  Parker.  Warehouse  PU  3100 
IF.  S.Bidwell,WindaoT  Locks  3li.D« 
W,  W.  Cooper,  Siiffleld,  36.00 

National   FertiUier   Co.,  Manchester    Elevator    Co.,    33.00' 
Bridgeport  |     U  ancbester. 

{T.  H.  Eldridge.  Korwich. 
,G.  A.  *  H.  Q.  Willwms, 

B.  Hartford. 
[Andrew  Ore,  New  Haven. 


TheE.FrankCoflCo.,N.T.'Hillhouse  t  Taylor,  Willi- 
Ci^.  manUc. 

|W.  F.  Palmer.  Scotland. 
K.  S.  Banks,  Southpott. 

Clark's  Cove  Fertilizer  Go  .White  &  Jnno.  Rockville. 

Boston,  MasE.  | 

Quionipiao  Co.,  Boston.  Mass  F.  a  Bid  well  .Windsor  Locks  I 

Crocker  Fertilizer  ft  Chemi- J.  P.  Little.  ColumbU. 

cal  Co..  Buffalo,  N.  T. 
E.  Frank  Coe  Co..  N.  T.  City.  J.  O.  Fox  *  Co^  Putnam. 


ZLOt 
31.00 


Fish  and  Potash. 

Soluble  Padtio  Ouano. 


PaciQc  Guano  Co..  Boston, 
Pacific  Ouano  Co.,  Boston, 


1  High  Grade  Triumph. 


Edmund  BalUday.  Suffleld.  ttM 

Saxton  *  Strong,  Bristol  S60« 

John  Bransfleld,  Portland.  UM 

R.  F.  Woodford.  Plainville.  3S.00 

P.  F  Walsh,  Montville.  34.00 

T.  B.  Wiokwire,  Berlin.  38.00. 

Wm.  H.  LoomiB,  Bolton.  33.00 

Wm,  Higgina,  Hew  London.  UM 
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FEBTILIZERS,  NITROGENODS  SUPEBPHOSFHATES. 
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S.S 

1.81 

4.04 

1.38 

18.IS 
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31.51 

4B.4   1.33 
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1.68 
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10.0 
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31.16 
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3.36 

3.38 

IS 
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3.33 
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10.39 

9.0 

3.41 
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41.B 
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2.10 
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1.10 

8.90 

.61 

11.31 

9.0 

10.60 

.... 

3.03 

3.03 

tj} 

ai.Gi 
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.... 

310 

3.10 

1.0 

1.9G 

3.18 

1.90 

13.03 

9.0 

! 

10.13    9.0 

.18 

1.91 

1.9 

33.96 

50.3 

.S3 

3.18 

2.81 

t.s 

8.40 

1.81 

.86 

11.13 

10.0 

10.21 

9.0 

.49 

3.36 

1.0 

33.93 

60'.4 

.43 
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a.66'3.18 

S.S 

3.79 

3.33 

1.81 

8.92 

S.0 

l.Il 

S.0 

6.08 

6.08 

i-0 

33.18 

60.9 

2.93  3.9S 

t.9 

1.84 

2.1s 

.34 

10.94 

11.0 

10.60 

10.0 

1.01 

1.01 
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19.7* 
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1.50  ;.60 

1.0 

6.80 

3.19 

2.49 
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7X) 

.49 

3.S1 
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53.8 

3.36  2.38 
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3.30 
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1.93 
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4.61 
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.36 

3.3ei  3.63 

tJ 

6.61 

3.S0 

1.41 

11.13 

10.B 

10.31 

8J 

1.9S 

1.98 

e.o 

30.61 

64.8 

3.S8  1.6B 

t£ 

8.68 

3.4S 

1.34 

9.40 

8.0 

8.16 
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XrrBoOBNODS  Supbhphosphatks  and  Guanob,  Sampled  bt  the  Station. 


4SU:ClaTelabd  Superpbosphate, 
4 gn, Standard  FertUizer. 
lIU'EingFhilipAlkaliaeQuaDo. 


'Cleveland   Diyer  Oo.,  Bos- 
Ion,  Maes. 
Standard  Fertilizer  Co.,  6o»- 

IClarli'B  Cove  Fertilizer  Co., 
Boston,  Mass. 


4SIt 

ine 
tin 


Standaid  Superphoaphate.  iStnndard  Fertilizer  Co.,  Bos- 
ton, Mass. 
Lister's  Agricultural  Chemi- 
cal Works,  Newark,  N.  J.' 
Walker,  StrBtman  k  Co., 
Pitlaburgh,  Pa. 
Fish  and  Potaab,  "D"  Brand.  Joseph  Church  t  Co.,  Tiver- 


A  mmoniated  Dissolved  Bone  Li 

Phosphate. 
Smoky  Citj. 


Cbas.  E.  Scranton,  Uadison.  % 

Arnold  Warner,  So.  Ooron- 

try. 
JohnI>all>eare,Poquetanuck 
H.  H.  Dareaport,  Pomfret. 
J.  M.  Burke,  So.  Manchester. 
W.  R.  TruesdeU  A  Co.,  Buni- 

:J.  A.  Foster,  Stafford. 

E.  White,  EockviUe. 


31.00) 
I9.O0 ) 


I,  R.I. 


ITST 
4tH 


.|  B.  D.  Sea  Fowl  Guano. 

4  New  Rival  Superphosphate. 

Boyal  Bone  Phosphate. 
Nobsque  Guano. 


Williams  k  Clark  Fertilizer 

.,  N.  Y.  City. 
Pacific  Qiiano  Co.,  Boston, 
UasE. 


li  Sure  Crop  Phosphate.  IBowker  Fertilizer  Co.,  Boa- 


iSilChitteDdeD'sFiibandPotash'National    FertUizer  Co.,; 

Bridgeport. 
tTISSlaodard  Pbospbale.  Read  Fertilizer  Co.,  N.  T. 

City. 


4841  Farmer's  Reliable. 

481}  Cumberl'd  Snperphospbate. 

4>4ft,FiBh  and  Potaab. 

4TM  Economical  Bono  Fertilizer, 

I 
481tjPracUcal  Superphoephate. 

4gtllstaDdard  Goano. 

I 
4888  Four  Fold  Fertilizer. 

4818  Cumberland  Fertilizer. 

iSulcereal  Brud^ 


Cbioopee  Guauo  Co.,  N.  T, 
City. 

Cumberland  Bone  Phos- 
phate Co.,  Boston,  Uasg, 

Williams  A  Clark  Fertilizer 
Co.,  N.  T.  City. 

Wilkinson  *  Co ,  N.  T.  Ci^. 

iCrocker  Fertilizer  k  Chemi- 

I     cal  Co.,  Buffalo,  N.  T. 

Standard  Fertilizer  Co.,  Bo«- 

I     toa.  Mass. 

Walker,  StratmaQ  k  Co., 
Pittsburgh,  Pa. 

Cumberland  Bone  Phos- 
phate Co.,  Boston,  Mass. 

F.  L.  Ludlam,  N.  T^City._ 

t  Asked  but  not  givOD. 


R.   A.   Parker,   Warehouse,  . 

Point.  ; 

F.  3.  Bidwell, Windsor  Locks 
W.  W.  Cooper,  Suffleld.  ! 
W.  0.  Ijfttimer,  So.  Co»enlry 
Henry  Davis,  Durham  Cen- 

Hale,  Day  t  Co.,  So.  Man-I 
I    cheater. 

S.  R.  Jones,  Deep  River. 
IT.  B.  Wickwire.  Berlin. 

P.  F.  Walsh,  MoDtrille.         i  I 
,W.  TUliogfaast.  PlaloBold.   :  I 

F.  S.  Bidwell,  Windsor  Locks 
JBubbell  k  Bradley,  Sauga- 
I     tuck. 

,T.  H.  hndridge,  Norwich. 
'N.C.BarkerlCo., Lebanon..  I 

W.  Tillinghast,  Plainfleld.    1  1 

N.  S.  Lee.  Old  Lyme.  '   . 

Frod.  R.  Tryon,  Uiddletown. 

Patrick  Ahem,  East  Wind-.  1 
Bor  HiU. 

Ellion  Bros.,  Clinton.        '  i  1 

L.  J.  Grant,  Wappiog.  |  t 


Wales    Peck.    Pock    Hill,   U,M 

Woodbridge. 
W.  W.  Sheldon,  So.  Wood-i  MM 

stock.  I 

Arnold  Warner,  So.  Coven-  U.M 

try.  i 

E.  White,  Rockvilla  <  SlMI 

Elliott  Bros.,  Clinton.  i  UM 

J.  L.  Appeley,  Oanterbury.  I  t— ■ 


rSBTlLIZEBS,  NITBOQENOnS  BUFERFH03PHA.TES. 
Akaltbbs. —  Continued. 


Pboapborjc  Agld. 


li  i  'I 


Is'l  ! 


21.80      60.6 

IB  SO      Gi.S  . 

I 

6.B9  I    69.1  . 

17.96      67.0  . 
BI.e 


t.l'    4.50  4.29 

t.o,  i.soU. 


1.0     6.19^  2.84 
gj     8.00'  2.Z7J    .67 
J.?'    6.66  2.871  2,66 

!      I 

JJj  10.48  2.32     .83 

I     I 

e.l     3.60  3.63  1.2< 


f.i     G.16  S.Gfi,  1.SSI  12.66 


3.63  7.S1|  1.74' 11.28 


8.0 

11.0.  10.27:    S.0 
...J    9.63!    S-O 

1S.0  13.80  Jf.0 

I 

7.5,    7.13    8(? 


10.44  i(?.0     1.61  1 
9.38'    7.0     1.9< 


6.97  3.36,  13.74 
4.03'  8.TJ 
.46'  9.07 
2.E9I  11.80 

i.oe'  10.39 

2.27     8.12 
3.69i  2.60I  10.96' 

I      !        I 

4.6713.20  12.36 

2.9oj  1.131  10.06' i 

i  i 

I.60:  1.02!    8.33|  1 

6.20  1.84J  11.77  1 
6.O0I  3.161  I4.O0I  10.0 


9.64 

.... 

10.38 

sx/ 

4.69 

«■ 

s.0 

9.21 

8.0 

9.33 

8.0 

G.S6 

4^ 

8.46 

7.0 

9.16 

8.0 

8.93 

3.0 

7.31 

8J3 

9.93 

8j0 

I0.S4 

8.0 

031c 


48         CONNECTIOCT  BXPBBIHENT  STATION   BBPOBT,   1895. 
2.  Sampled  by  the  Manvfacturar. 

In  the  foUowiDg  table  are  fonr  analyseB  made  on  umpleB 
deposited  with  the  Director  of  the  StaUon  by  maDufoctnrera  in 
oomplianoe  with  the  reqniremeDts  of  the  Fertiliser  Law. 

The  brands  named  were  not  found  in  the  Gonnecticnt  market 
by  onr  sampling  agents.     They  are  the  following : 

4884.  Anchor  Brand  Fish  and  Potash,  made  by  Bradley  Fer- 
tilizer Co.,  Boston. 

4888*  Original  Coe's  Superphosphate,  made  by  Bradley  Fer- 
tilizer Co.,  Boston. 

4887.  Clreat  Eastern  General  Fertilizer,  made  by  Great  Bastem 
Fertilizer  Ca,  Ratland,  Vt. 

4846.  Cecrops  Fertiliser,  Ceorops  or  Dragon's  Tooth  Brand, 
made  by  Frederic  Ludtam,  N.  Y. 


3.  SampUd  by  Consumers. 

In  the  following  table  are  three  analyses  made  on  sample*  of 
this  Icind.  The  Station  is  not  reHponuhle  for  the  acoaraoy  of 
the  sampling,  though  in  each  case  it  holds  the  written  statement 
of  the  sampler  that  the  Station's  direotions  for  sampling  were 
followed. 

The  three  following  are  of  goods  made  by  the  Cumberland 
Bone  Phosphate  Co.,  Boston,  Mass.,  and  were  drawn  by  D.  C. 
Spencer,  Saybrook. 

4689,  ConcentratedPhoBphate;  4691,  Cnmberland Superphos- 
phate, and  4693,  Cumberland  Fertiliser. 

4SM    1888  4S8T  4BU  4«8f  U»l  4«M 

Nitrogen  of  nitratoa 16      1.39  1.6S  .10  .... 

Oi^nic  QitrogeD 3.S6      2.3fi  1.S6  1.17  2.02  2.13  I.ID 

Total  QitroBen 3.66     a.50  i.a«  2.56  3.55  2.33  1.30 

Soluble  phoaphoric  acid 3.31       l.ii  6.89  G.IS  B.i2  8.70  6.09 

Beverted  phoBphoric  acid  ...     S.OO      2,61  3.20  i.U  4.7S  2.12  8.98 

Insoluble  pboapboric  add...    1.T4      1.31  1.96  2.0S  1.36  l.OS  1.30 

Tolal  pboapborio acid 8.05  11.36  13.05  ^^-^^  "-42  io*5>  iO'37 

PotOBta  aa  muriate 3.47       2.44  4.U  7.21  6.S4  2.37  3.06 

Potasb  aa  sulphate 31      

Total  poMsh 3.68     3.44  4.44  7.21  6.64  2.37  >>o6 

Coat  per  too $38.00    81.00    28.00 

VahiaUoD  per  ton $13.89    12.73     10.73     26.36    29.17     31.30     11.11 
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PERTILIZEB8,   aPBOIAIi   MANURES.  40 

m.  Special  Man  uses. 
Far  Anaiyees  and  Vatuationa  sea  pages  fiS  to  60, 
Here  are  included  saoh   mixed  fertilizera,  obiefly  nitrogenons 
BuperphoBph&te§,  as  sre  claimed  by  tbeir  nuDiifaotarers  to  be 
specially  adapted  to  the  neede  of  particular  crops. 

1.  Sampiet  drawn  by  Station  Agenta. 
In  the  tables  on  pages  62  to  89,  are  tabulated  the  analyses  of 
seventy-eight  brands  made  on  samples  drawn  by  the  Station 
agenta, 

AWALTSKB   WHICH   BBQUIRB  SPBCIAL  NoTIOB. 

4746.  Lyman's  Com  Manure  is  designed  for  use  with  stable 
manure  and  as  supplementary  to  it. 

Nos.  4879,  4881,  4901,  4609,  4880»  4608,  are  mixtares  of 
ohemieals  and  ground  bone  and  apparently  contain  no  other  forms 
of  phosphate. 

4608  consists  of  a  mixture  of  ground  bone  and  potash  salts 
alone,  and  would  be  classed  with  other  samples  of  bone  and 
potash  (see  page  35)  were  it  not  branded  as  a  fertilizer  for 
particniar  crops. 

The  manuractnrers  of  4695,  Cartaret  Potato  Mannre,  protested 
that  this  analysis  did  not  fiurly  represent  the  quality  of  the  brand 
and  asked  that  another  sample  be  drawn  from  a  different  lot  of 
the  fertilizer.  A  re-test  proved  the  correctness  of  the  analysis. 
The  analysis  of  a  second  sample,  drawn  in  compliance  with  the 
manufacturer's  request,  No.  4905,  appears  on  page  62.  This 
latter  analysis  contains  Bomewhat  less  nitrogen  than  the  former, 
and  more  than  twice  as  much  potash. 

L.  Wilcox  protested  that  the  analysis  4808,  his  Potato, 
OnioD  and  Tobacco  Mannre,  did  not  furly  represent  the  average 
quality  of  this  brand,  which  oontuned  over  6  per  cent,  of  potash. 
A  re-test  proved  the  correctness  of  our  analysis.  The  Station 
endeavored  to  find  other  lots  of  this  brand  in  market  from  which 
to  draw  samples,  but  was  unable  to  do  so. 

The  Bradley  Fertilizer  Co.  protested  that  the  per  cent  of  nitro- 
gen found  in  analysis  4659,  Complete  Manure  for  Potatoes  and 
Vegetables,  was  below  what  the  goods  on  the  average  contained, 
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and  requested  a  re-test.  A  re-test  proved  the  correotnees  of  our 
analysis.  The  Station  agents  drew  three  other  samples  oo  which 
analysis  4d9S»  page  64,  was  made,  which  showed  aboat  .3  per 
cent,  more  nitrogeD,  and  a  percent,  leas  of  phosphoric  acid. 

The  Bradley  Fertilizer  Co.  also  protested  that  analysis  4837, 
High  Grade  Tobacco  Mannre,  showed  less  nitrogen  than  the 
goods  were  calculated  to  contain.  A  re-test  coofirmed  the  analy* 
sis,  but  the  Station  agents  were  not  able  to  find  other  samples  od 
which  another  analysis  conid  be  made. 

The  Ni^ara  Fertilizer  Worts  protested  that  the  analysis  of 
4763^  Potato,  Hop  and  Tobacco  Fertilizer,  naisrepresented  the 
quality  of  the  goods,  which  contain^d  over  three  times  the  quantity 
of  nitrogen  reported  (.64  per  cent.).  A  re-test  of  the  sample 
proved  the  correctness  of  our  analysis.  Nitrogen  was  therefore 
determined  in  three  other  samples  drawn  from  as  many  different 
stocks.  The  percentages  of  nitrogen  found  (.48,  .56  and  .47) 
were  essentially  the  same  aa  found  in  the  first  analysis. 

M.  E.  Wheeler  &  Go.  protested  that  analysis  No.  4874,  Grain 
and  Oats  Fertilizer,  totally  misrepresented  the  average  quality  of 
the  brand  and  led  them  to  think  that  our  sampling  agent  drew 
something  which  was  not  their  goods.  Re-teat  confirmed  tbe 
accuracy  of  our  analysis.  The  sampling  agents  were  unable  to 
find  other  samples  of  this  brand  in  market,  bnt  an  analysis  was 
made  of  the  sample  deposited  by  the  manufacturer  earlier  in  the 
season,  with  the  results  given  on  page  00,  No,  4914.  This  lat- 
ter analysis  is  much  higher  both  in  phosphoric  acid  and  potash 
than  the  former. 

Gdabantees. 

Of  the  seventy-eight  brands  ol  special  manures  here  tabulated  aine- 
teen  are  below  the  nutaufactureri'  guarantee  in  respect  of  one  iogredieat 
and  ten  in  respect  of  two  ingredients,  so  that  in  all,  considerably  more 
than  one-third  of  the  whole  number  do  not  in  all  respects  fiilSU  the  manu- 
facturers' claims. 

Cost,  Valuatioh  and  PsBaBNTAaB  DirrBBBMcs. 

RejectinE  from  calculation  the  last  three  analyses  in  tbe  tables,  tbe 
average  cost  of  75  Special  Manures  was  $37<33  per  ton.  The  average 
valuation  was  $27.94.  The  difference,  $9.39,  is  equivalent  to  a  "pe» 
centacc  difference"*  of  33.6. 

Last  year  the  corresponding  figures  were,  average  cost  $38.13,  aver- 
age valuation  28.63,  percentage  difference  33.2. 


*  See  page  38. 
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As  will  be  seen  by  refereooe  to  page  6,  Mesers.  Mason,  Chapin 
&  Co.,  of  Provid«Dce,  R.  L,  have  entered  six  brands  of  fertilizers 
for  sale  in  tbis  State.  Our  sampling  ^ents  were  able  to  find 
only  three  of  them,  of  which  the  analyses  are  given  on  pages  58 
and  59.  As  the  manafaoturers  failed  to  deposit  sealed  samples 
at  the  Station,  it  has  not  been  possible  to  make  analyses  of  the 
other  three  brands. 


2.  Sampled  by  Manufacturera,  and  3.  Sampled  by  Congum«rt, 

Analyses  on  page  60. 

2.  Sampled  by  Manufacturert. 

These  samples  were  sent  to  the  Station  in  compliance  with  the 
terms  of  the  Fertilizer  Law,  and  were  analyzed  becanse  no 
samples  of  the  brands  named  were  fonnd  in  market  by  oar 
sampling  agents. 

4886>  Speoial  Conn.  Tobacco  Manure,  made  by  the  Crocker 
Fertilizer  Co.,  Bnfiato.  The  manafactnrer  protests  that  the  per 
cent,  of  nitrogen  fonnd  is  lower  than  the  goods  on  the  average 
contMD.     Re-test  proved  the  correctness  of  our  analyBis. 

4883<  Garden  and  I^wn  Fertilizer,  made  by  L.  B.  Darling 
Fertilizer  Co.,  Pawtucket. 

4685>  Lister's  Special  Tobacco  Fertilizer,  made  by  Lister's 
Agricaltnral  Chemical  Works,  Newark,  N.  J. 

4914.  Grass  and  Oats  Fertilizer,  made  by  M.  E.  Wheeler  & 
Co.,  Rutland,  Vt. 

3.  Sampled  by  Conaumers, 

The  StaUon  is  not  responsible  for  the  accuracy  of  samples  of 
this  kind,  though  it  holds  the  written  statement  of  the  sampler 
that  the  sampling  was  done  according  to  the  Station's  directions. 

4690.  Cumberland  Potato  Manure,  made  by  Cumberland  Bone 
Phosphate  Co.,  Boston.  Sampled  and  sent  by  D.  C.  Spencer, 
Saybrook, 

4610,  Fatrohild's  Formula  for  Com  and  General  Crops.  4611, 
The  Rogers  &  Hubbard  Co.'b  Fertilizer  for  Osts  and  Top  Dress- 
ing. 4619,  Soluble  Tobacco  Manure,  and  4630,  Soluble  Potato 
Manure,  all  made  by  the  Rogers  &  Hubbard  Co.,  Middletown. 
Sampled  and  sent  by  F.  H.  Lockwood,  New  Canaan. 
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ITlt  Cora  Manure. 

4«U  H[gh  Qrade  FertUizer  for 

I     OatB  and  Top-DresBiog. 

IgJIlFalrchild's  Ponnulator  Com 

and  General  Crops. 

48M  Rt^raft  Hubbard  Go's  Sola- 
I     ble  Tobacco  llanure. 

4881  .Seeding  Down  Uanure. 


Soluble  Higb  Grade  Potato 
and  General  Crop  Uanure. 
Bigh  Qrude  Cora  Feitilizet. 
Potato  Uannre. 

Potato  Fertilizer. 


S.  B.  Frisbie.  UiUord. 
J.  P.  Barelow  1  Co., 

E-  Friabie,  MiUbrd. 


Bor- 


Ri^rs    k    Hubbard    Co ,  S. 

Middletown. 
Mapee'  F.  i,  T.  G.  Co.,  N.  Y.  i  Uapea'  Branch,  Hartford.     ! 

Citj.  j 

Rogers    &     Hubbard    Co.,  Manufacturer. 

Middletown.  j 

Etc^re  Ufg.  Co.,  RockCall.  {Manufacturer. 

Rc^rs  Mfg.  Co.,  HockfalL   ,  Manufacturer. 

Elaatem  Farm  Supply  A£BO-i  Paul  Thompson,  Weit  Hart-. 

ciaUoD,  Montclair,  N.  J.   |     ford,  I 

Danbur;  Fertilizer  Co.,  Dan-  Manufacturer. 

bury.  ;  E.  Baker,  Oreeos  Farma.      | 

Rogers    A    Hubbard    Go,,!Jobn  BransBeld,  Portland,    i 
Middletown.  J.  P.  Baralow,  Nornicb. 

S.  K  Friable,  Uilford. 
a.  M.  Smith  *  Co.,  Rocky 


Rogers  &  Hubbard  Co'b  Fcr-Rcq^rs    k     Hubbard    Co., 
tilizer  for  Oats  and  Top-I     Middletown, 
Dressing.  I 

Mtl  Complete  Potato  Uannre.    iH.  J.  Baker  k  Bro.,  N.  T. 

.     City. 
MSO  OnioD  Hannre.  U.  J.  Baker  &  Bro.,  N.  T. 

■    City. 


C.  0.  Jelliff  Jfc  Co.,  SoutbpoTt. 
E.  White.  RockTille. 
O.  N.  Henton,  Guilford. 
;C.  O.  JelliS  t  Co„  Southport 


I 


ITII  Potato  and  Root  Crop  Ma-  L.  B.  Darling  FertlltEer 

nure.  I     Fawtuchet,  B.  I. 

18tS  Special  Tobacco  Manure.       H.  J.  Baker  k  Bro.,  N.  T. 

City. 
1T18  Tobacco  Grower,  L.  B.  Darling  Fertiliser  Co.. 

Pawtucket.  R.  I. 
Stockbrldge  Top-Dressing.    Bowkor  Fertilizer  Co.,  Bos- 
Tobacco  Manure,  Wrapper  I  Mapea'  F.  k  F.  G.  Co.,  N.  T. 

Biaud.  i     City. 

Tobacco  Starter,  Uapes'  F.  k  F.  G.  Co..  N.  T. 

I    City. 
High   Grade   Fertilizer  for  Rogers  Mfg.  Co.,  Rockfall. 

Grass  and  Oraia,  ; 

Havana  Tobacco  Fertilizer.  'QuinnipiacCo,,Bostoa,UaBB. 
Special  Tobacco  and  Potato  O.  B,  Alderman,  Suffield. 

Manure.  ' 

Complete  Manure  for  Com^Bradley  FertUiter  Co.,  Bos- 

aud  Grain.  ton,  Mass. 

Stockbridge    Tobacco    Ua-  Bowker  Fertilizer  Co.,  Bos- 
ton, Mass. 


tut 

47SS 

47ST 

4M8 

4SI0 
4SH 

4S48 


F.  S.  Bid^ell,  Windsor  Locke 

W.  F.  AndroBB,  East  Hart-    ' 

ford. 
F.S.Bidwell,WindBorI,odts   ' 

W.  B.  Martin,  RockTille.         < 
J.  A.  Paine.  DanielaonTllle.' 
Mapes'  Branch,  Hartford.     1 

Mapes'  Branch,  Hartford. 

Manufacturer. 


40,00  { 

4aoo 

3800L 

(Mil 


Baker,  Andover. 
J.  E.  Collins,  Wapplng. 


UM 

1T.H 


fertilizers,  special  haijubes. 
Analxsbs. 


Nitron 

-,,— 

Pho 

Chorlo 

Aeld 

Patuh. 

i 



1                '^° 

Si      .  i  •""■ 

7| 

Totol. 

AtdUbls. 

~~T^^~^ 

hi 

1 

ji 

1 

P 

ill 

$33.44*  If  6-* 
38.JB    1    9.0 

'Hi 

.;'^V.33'O0 

...-'6.90 
S.S    3.83 

6.48     .43 
G.6S.    .41 

12-79 
9.68 

ISO 

9jO 

13.38 

9.31 

11.0 

8.98    8.98 
3.91     8.91 

10.0 
7£ 

41.34*    11.2  3.S1 

I1.88  5.70 

s.s'.... 

13,13 

1S.0 

]3.6ll  13.61 

ItJ 

3T.4I    1  113:  1.33 

.14  3.70  6.17 

s. 

»> 

5.64 

3.10 

10.69 

100 

7.69 

.68  10.48 

lOX) 

33.3S*  {  ia.3     .M 

,  2.63  sn 

S.S 
S.5 

16.83 
18.36 
9.88 

18.0 

16£ 

so 

11.03   n  99 

10.0 

33.S4*  '  12.8 
33.61    {  13.S 

3.06 
3.91 

11.82 
.79 

11,82 
9.71 

lt£ 

'iM 

3.36 

4.38 

6.19 

.31 

9.61 

8£ 

40.73*  1  13.9  3-37 

"34 

1.63!  6.00 
3.40  3.64 

13.78 

1,.0 

"e.s 

16.43 
1.36 

16,42 

1.84 

lt.S 

28.11*    U.s!.... 

"i"ii 

6.48 

v.« 

7.6]    7.60 

1 

6.0 

39.0J 

1.3'.... 

i 
i.04;  4.04 

S.0  .... 

6.41 

3.18 

8.66!   S.0\    6.47 

1 

10.44  10.0'.    7.63 

1    t 

8.46 

8.46 

7.0 

33.81 

1 

IS.8  1.46 

1 

.16 

I 

1 
3.OOI  6.33 

i 

6X) 

1.87 

6.TG 

3.81 

la 

.89 

6.09 

5.0 

43.90" 

16.6    7.44! 

18.91    .391.36 

1         1 

1 
1.&3  HB7 

9j0 

8.83'   8.0 

8.46 
4.64 

8.46 
10.68 

8Z 

Bi.96 

3-25 

4.0 

S.S 

6.66 

.... 
.94 

.... 
.18 

6.18..... 

1 

6.60 

B£ 

10.0 

83.67 

19.3!    .39  1.74 

3.33 

4.46 

4.9    4.46 

1.76 

.36 

1 
6.461.... 

6.31 

*J 

5,89 

10.33 

9.0 

S1.41 

30.9 

.41     .16 

3.08 

3.64 

3^    3.48 

8.80 

3.70 

13.98  10.0 

11.38 

.81 

6.56 

7.0 

33.9S 

31.3 

...J3.se 

1.80 

4.46 

4.3  .  4,59 

1.30 

.48 

6.35-... 

6.69 

4.0 

.18 

9.88 

10.0 

33.79 

21.0 

-1  .2e 

3.93 

3,18 

fS    2.08 

7.63  3.33 

13.03  10.0 

9.10 

1.61 

10.11 

3a.M 

33.0 

3.19  .... 

1.98 

6.17    5,0 '4.32 

3.96J  1.16 

9.43    6.0 

8.31 

4-0 

1.12 

1.12 

6.0 

38.74 

33.9    1.S6I3.S0 

3.33 

6.381  e.f      .37 

4.63 

1.01 

6.81     4S\    4.80 

.73 

10,91 

105 

38.33 

33.9I1.3B1    .64 

1.15 

3.14|  e.S'  6.09 

8-66 

.GO 

13.36  It.o]  13.76 

.87 

3,13 

t.S 

8I).41» 

34.9 

...   Is.48   S.0\.... 

....jI6.73!i7.oj 

10.66 

10,66 

ie£ 

37.93 
2a70 

36.3 

3B.4 

....12.94 
.63.... 

2.1i\  5.66 
3.B5  3.18 

5,51    .69 

e.9  '  2.02 

3.46 
4.89 

.71     4.76    6.01    4,06l   S.0 
.66J    1.57!    6.0    6.911.... 

... 

.26 

12.80 
9.88 

10.0 
10.0 

39.46 

35.6 

I.32L... 

3.0  3.33 

S.3    3.79 

7.» 

3.61   14-39!  13.0  11.181  lt.O 

6.02 

e.03 

3.0 

39.78 

36.6 

3.161.... 

2.92  6.081  esllM 

4.93 

6.76  13.13     6.0    6  98.... 

•" 

10.83 

10.0 

*  Bee  ramarliB  on  tbiB  ftualy^  page  4i 
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i 

D«l»r. 

i 

i 

P 

mi 

MapeB'F.»P.Q.Co.,N.T 

Geo.  K.  Nason,  Willimantic 

$41.00 

Dreaaing. 

mj. 

Birdaey  t  Fostar,  Meriden. 
Uapes'  Branch,  Hartford. 
D.  B.  Wilson,  Waterbury. 

40.00 

UM 

Corn  Uanute. 

M™8'F.ftP.G.Co.,N.  T. 

41.00 

Geo.  K.  Nason.  WUlimantic 

41.00 

Quinnobaug  Store,  Daniel 

40.00 

sonvUle. 

40.00 
tIJt 

iUO 

Potato  Manure. 

Mapes'  F.  t  P.  G.  Co.,  K.  T. 

Goo.  K.  Nason,  WlDimantic. 

43.00 

Quinnebaug  Store,  Daniel-!  11.00 

Sonrille. 
Dean  A  Horton,  Stamford.   ■   43.00 

Jrfin  H.  Ray,  Greenwich,     t    «.7S 

Birdsey  «  Foster,  HoHden.  [  13.00 

F.S.Bidwell, Windsor  Locks'    41O0 

iMapee' Branch,  Haitford.     i  ll.M 

iW 

Carteret  Potato  Manure. 

Eastern  Farm  Supply  Asw-  N.  H.  Kierwood,  Southport     SS.OO 
ciatioD.  Hontdair,  N.  J.   :                                                |  M.M 

4nS'Potato,  Oaion  and  Tobaoco 
1     UaDure. 

Mandy  Gray,  Poquetanuck.     S1.M  [ 

410t  FruU  and  Yine  Macure. 

MapBB'P.ftP.G.Co.,N.T. 

Birdaey  k  Foster.  Ueridec. 

39.0«' 

City. 

Mapas'  Branch.  Hartford. 

IS.N 

Its*  Complete  Manure  for  Fota- 

Bradley  Fertiliser  Co.,  Bos- 

J. A.  Lewia,  Willimantia 

40,00 

I    toes  and  Vegetables. 

ton,  Mass. 

L.  P.  Judson.  Stratford. 

MM 

ISU'Potato  Fertilizer. 

B.  N.  Pierce  k  Co.,  Plain- 

39M 

Greenpotnt,  L.  L 

yUle. 
S.  D.  Keelar,  Ridgefleld. 

ItM 

4«M 

Potato,  Hop  and  Tobacco 

Crocker  FertUiwr  Co.,  Bat- 

Henry  DaTis,  Durham  Cen. 

32.00 

falo,  S.  T. 

P.  N.'  Benton,  Guilford. 

34.00 

4788 

EBgh  Grade  Special  for  Po- 

W. B.  Martin,  Rocknilo. 

M.M 

tatoes  and  Tobacco. 

Co.,  N.  T.  City. 

Hale.  Day  k  Co.,  8o.  Man- 
chester. 
John  Branafcld,  Portland. 

43.0* 

40.00 

S.  A.  Flight  Higfawood. 

3S.00 

4111 

Potato  Uanare,  No.  1. 

cal  Works,  Newark,  N.J. 

A.  N.  Clark,  Milford. 

IS.M 

4«n 

Complete  Corn  Manure. 

H.  J.  Baker  &  Bro..  N.  T. 

J.  a  Lincoln,  Berlin. 

City. 

E.  White.  Ro(HcviUe. 

UM 

41» 

Stockbridge     Manure     tor 

Bowker  Fertilizer  Co.,  Boa- 

Crawford  1:  Devina,  Oocao- 

i*M 

Com. 

ton.  Mass. 

villo. 
D.  B.  Wilson,  Waterbury. 
Strong  Jt  Tanner,  Winsted. 
J,  C.  Lincoln,  Berlin. 

40.00 
S8.M 

40.00 

B.  a  Dennia,  Stafford. 

40.00 

J.  A.  Levis.  Willimantic. 

40.00J 

4MT 

Sigh   Grade  Tobacoo  Ma- 

Bradley  FertUizer  Co ,  Bos- 
ton, Maas, 

Bulkley  k  Hanmer,Wethers- 

H.M 

im 

Bradle/a  Complete  Manure 

Bradley  Fer^lizer  Co.,  Bos- 

Bnlkley k  Banmer.Wethera- 

39.00 

tor  Potatoes  and  Tegeta- 

ton.  Mass. 

field. 

blM. 

E.  a  Dennis,  Stafford. 
D.  N.  Clark,  Shelton.    ._■ 

40.00 

FERTILIZERS,   SPECIAL   HANUREB. 
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h  tell 


11,1 


^1.03       S6.7    1.44     .9B 


l.BI  2.16 
2.11 !  3.64 


i3.4S».a7.7 

37.21* !  38.6 

I 
39.34      19.G     .33     .36 

39.30»,  39.1!  1.37 

38.09      30.6!    .72.... 

I          I         ' 
26.16      31.3' i 2.74 

39.67  31.8  1.30,  .32  1.90 
28.70  j  33.4.  1.10  .44  3.16 
30.03      33.3'    .33  1.44'  1.3 

I    I    :    I 


39.84    !34.0l  1.60. ...,3.33:  3.73 


4.1  3.70  4.19 


3.7  S.8S,  6.03 


g.6  1.30  7.90 

M  6.33!  2.70 

I         I 
1.7  4.08:  3.82 
S.7  B.aoj  4.80 
J  5.  4.80  4.73 


S.7'6.K  4.26 

I 

S.7\  6.7!i  1.42 


11.611    9.1 
13.32  „. 


7,80    C.0 
10.10    SM 


37.301  j34.0J.... I  3.66 


)8.34'|!  34.1   1.36.. 

i    !    i 


i.9  5.39  3,13    .36:    T.8T 


iJ  8.31  3.0B'    .77  12.03 


SJ  1.01   1.63  1.9 


J.7,  4.66.  3.63  3.33 


«  remarks  on  this  aaal^BlB,  page  49.  |  See  remarlu  on  this  sndjslB,  pago  60. 
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1«M  Potato  Special 


4UgF1ne  Wrapper   Tobkcco 


I 


Jl_ 

Crocker  Fertilizer  Co..  Bui-  Henr7  Davia,  Durfaanj  Oen-  $36.00] 

t»lo,S.Y.  ■    ter.  I 

Meeker  Coal  Co.,  Korwalk.  :   MM  t 

Williams  1  Clark  Fertiliser  L.  J.  Grant,  Wapping.  I   tM* 

Co,  N.  T.  City.  ;  ! 

Btional  Fertiliser   Co.,  EL  B.  Clark  A^  Sona,  Uiltord.'    3B.00 
Bridgeport.  A.  Y.  Beach,  Sejmoar.  10.00 

■    P.  Wakemau,  Fairfield. 


lTfS'Qai[iiii[nac  Onion  Manure. 
4US  Stockbriage  Manure  for  Po- 1 
tatoes  and  Vegetables. 


47liWbeat  and  Cora  Pbosphate.  C 
till  Potato,  Tobaooo  and  Hop. 


IfancbeBter    Eleralor    Ca. 
_  Manchealer. 

id  veil,  Windsor  Locka 
a-  W.  B.  Martin,  Hock»i!le. 
J.  A.  Lewis,  Willimantic; 
IW.  TiUingbast  Plalnaeld. 
J.  A.  Paine,  Danielsonville.; 
e.  Crocker  Fertilizer  Co.,  Bnf-IUenrj  Davis,  Durham  Cen-' 
fitlo,  N.  T.  I    ter.  I 

iPaciBc  Guano  Co.,  Boston,lCarlo8BradlejftSoD,Blliiig- 
I    Uase.  j    too.  ' 

iUl  Vegetable.   Vine    and    To-Great  EasternFertilLEerCo..|Wm.  Burr  ft  Son.FairBeld.  i 
hacca  Uanure.  Rutland,  TervonL  IK.  T.  Bates.  Darien. 

jSilaa  Fiach,  Greenwich, 
r.  M.L.  Shoemaker  ft  Co.,  Phil- F-  Ellsworth,  Hartford. 

adelpbift,  Pa. 
].  E.  Frank  Coe  Co.,  N.Y.  City.  F.  L.  Hallock   ft  Co.,  Bir- 
mingham. 
D.  N.  Benton,  QaiUord. 
J.  0.  Foi  *  Co..  PnlDam. 
4TSt  Potato  Manure.  QDinnipiacCo.,Boaton,MaSB.  A.  P.  Wakeman,  Fairfield.   , 

I  Q.  G.  TiLlinghast,  Veraoo.   I 

[  Meeker  Coal  Co ,  Norwalk.  i 

I  F.  S.  BidwelL  Windsor  Locks 

I  F.  H.  Raymond,  Westport. 

4Ste  High  Grade  Potato  Manure.  U.  E,  Wbeeler  ft  Co.,  Rut-'Wm.  M.  Owen,  No.  Haven. 
I     land,  Vermont.  jP.  B.  MotBtt  Pomfret. 

I  iC.  A.  LoomiB,  Andover. 

4SII  Corn  Fertilizer.  U.  R.  Wheeler  ft  Co.,  Rut-!P.  B.  MolStt,  Pomfret 


4H4 
4M1 


Swift  Sure  Potato  Fertilizer.  I 
High  Grade  Potato  Uanure.  E 


land,  Vermont 

X  Top-Dressing  for  Grass  and  Bradley  Fertiliser  Co.,  Bos- 

Grmin.  ton.  Mass. 

6  Cleveland  Potato  Phosphate.  Cleveland  Dryer  Co.,  Boston, 

I  Potato  and  Tobacco  Fertili-  Clark's  Cove  FertiHzer  Co., 
Boston,  Mass. 


C.  A.  Loomis,  Andover,  ! 
Wm.  M.  Owen,  No.  Saveo. 
Raymond  Bros.,  S.  Norwilk. 

Cbas.  E.  Scranton,  Madison.!  t4.M 


41.00 
».M 

4*.M 

4t.Nl 
40.00! 
SO.O0f 

40.00J 


U.N| 

36.00 1 

Stool 


34.00 

U.M 

34.00 


3S.00 

n.M 

33.00 
3100 

n.w 


4TH  Americua  Potato  Phosphate.  iWiltiaDis  ft  Clark  Fertiliser  John  BrensBeld.  Portland.  : 

'    Co.,  N.  Y.  City.  W.  B.  Martin,  RockviUe.     )  ; 

I  Geo.  Beanmont,WalIingford.  1 

[  Hale,  Day  ft  Co.,  8o.  Man-  I 

'  A  M.  dark,  Scotland.  i 

I  D.  B.  Wilson,  Waterbnry.    i  SS.00 

G.  C.  Greene,  Torrlngtoo.  34.00 

'  S.  A.  Flight.  Highwood.       I  S3.00 


FEKTILIZBKS,   SPECIAL  HANUKEB. 
Analysks. —  Continued. 


Nlirotan. 

Aeld. 

POU.1.. 

s 

II 

i 

Nlt»«n 

i 

{ 

To 

ArdubW. 

Totmd. 

fc 

1 

I 

1 

lll^ 

1 

|l 

i 

1 

B.U 

34.3 

3.16 

3.16 

S.7 

6.74 

3.00 

1.30  10.04 

9.0 

8.14 

8.0 

6.63 

6.63 

54 

i.i8 

3S.6 

.... 

3.34 

6.84 

53 

3.74 

3.19 

.93     6.86 

4.93 

6.0 

.87 

B.78 

10J> 

163 

3S.3 

1.36 

2.11 

3.48 

S.7 

4.66 

6.42 

.88.  10.66 

1 

10.0 

9.98 

8.0 

S.63 

6.63 

6J> 

i.n 

37.1 

1.30 

.... 

3.44 

3.74 

SS 

6.18 

2.86 

1.90 

9.93 

9.0 

8,03 

8.0 

1.89 

1.89 

7.9 

im 

31  .S 

1....... 

1.81 

3.39 

S.S 

6.17 

s... 

.81 

1..6. 

80 

9,8S 

6.0 

1.36 

1.26 

5.0 

1.13 

39.3 
40.9 

1 

3.24 
3.44 

3.24 
2.14 

SI 
S.1 

1.68 
8.40 

3.16 

1.09'  11. 6t 

11.0 
9.0 

10.43 
10.16 

10.0 
8.0 

1.64 
3.19 

1.64 
8.19 

1.6 

1.41 

1.67 

11.83 

SJ> 

:^7 

41.S 

3.33 

3.22 

$.1 

6.60 

2.19 

.61 

9.36 

9.0 

8.18 

8.0 

8,09 

8.08 

ej> 

.76 

...0 

.68 

1.S2 

3.60 

S£ 

4.69 

6.09 

5.24 

14.93 

11.0 

9.68 

8.0 

8.01 

8.01 

6.0 

.41 

43.B 

.3S 

1.83 

3.31 

IS 

S.91 

3.16 

3.26 

11.36 

9.0 

9.10 

8.0 

.41 

6.18 

6.9 

.34 

43.1 

.69 

3.11 

s.ie 

tJ 

3.86 

4.10 

1.78 

9.63 

7.0 

1.76 

e.o 

4.51 

B.19 

6J0 

,6! 

.... 

.10 

J.30 

3.40 

1.1 

6.16 

1.93 

.68 

9.19 

9.0 

8.11 

s. 

6.82 

S.S3 

3£ 

10 

44.7 

1.00 

1.90 

3.90 

1.7 

7.01 

1.90 

.86 

9.62 

10.0 

8.97 

8J) 

1.22 

3.31 

t.0 

07 

41.& 

4.1.6 

4.98 

4S 

1.63 

4.>e 

1.04 

1.0J 

S.0 

6.9S 

5  0 

.66 

3.97 

e.5 

93 

48.2 

.14 

1.18 

3.32 

e.i 

e.84i  3.33 

1.43 

11.49 

10.0 

10.06 

8.0 

3.33 

3.31 

a.o 

S4 

48.8 

.... 

3.28 

3.38 

X.1 

8.03  4.12 

1 

1.68 

11.13 

9.0 

10.16 

8.0 

3.34 

3.24 

3.9 

43 

«^ 

.40 

.13 

3.8i 

1.84 

t.s 

3.44  3.97 

1.66 

e.ee 

7.0 

7.41 

6.0 

6.67 

6.61 

5.0 

4ii.' 

_ 

cy^ 
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HurafMtnrar. 


FotBlo  Fertilizer. 

Qeneral  for  Grass  and  Grain. 

Wbeot  and  Oorn  Producer. 


CumberlBiid  Booe  Phosphate 
Co.,  Boston,  Mass. 

Qreat  EiBtam  Pertiliwr  Co,, 
Rutland,  Yermont. 

Niagara  Fertilizer  Co.,  Buf- 
falo, N.  T. 


W.  F,  Palmer,  Scotland. 
J,  A.  FoBtsr,  Stafford. 
Wm.  H.  toomia,  Bolton. 


IS  Potato    Special,    Welcome 

II  Oraaa  FertiliEar. 
11  Com  Mannre. 


Walker,  Stratman    A   Co., 

Pittabui^h,  Pa. 
Quinnipiac  Co.,BoBton,MssB. 
Quimiipiac  Ca  ,Boaton,  Uaas. 


M,00) 


4SU 

an 


t  Potato  ICanure. 


it  Orasa  and  Grain  Grower. 

Qraas  Manure. 
Special  Potato  Manure, 


WillianiH  t  Clark  Fertilizer 

Co.,  N.  T.  City. 
Padfic  GuBDO  Co.,  Boston, 


4Stt 
4841 
4T»I 
4M1 
4ST4 
4M» 
4SH 
4SI8 


2  Bay  State  Potato  Manure. 
n  Spedal  Potato  Fertilizer. 

Potato  and  Tobaooo  Pertili- 

Chicopee   A  1,   V^etablea 

and  Potatoes. 
Potato,  Tobacco  and  Hop 

Fertilizer. 

ig    Bonanza,    Tobaci 
Special. 
Graas  and  Oata  FertiliEer. 

Lawn  and  Grass. 


Cora  Fertilizer. 


Clark's  Core  Fertilizer  Co., 

Boston,  Mass. 
Lister's  Agricultural  Cbemi' 

cal  Works,  Newark,  N.  J. 

Standard  Fertilizer  Co.,  Boa- 
ton.  UaBS. 

Chicopee  Guano  Co.,  N.  T. 
I     City. 

Niagara  Fertilizer  Works, 
Buffalo,  N.  T. 

Walker,  Siratman  1  Co. 
Pittsburgh,  Pa. 

M.  E.  Wheeler  *  Co.,  Rut 
land,  Vermont. 

Maaou,  Cbapin  &  Co.,  Provi- 
dence, R.  I. 

Mason,  Cbapia&Co.,  Provi- 
dence,  R.  L 

Mason,  Ohapin  i,  Co.,  Provi- 
dence, R,  I. 


OlDistead,  Uelrose. 
Ansel  A.  Champion,  Black 

HalL 
W.  B.  Martin,  Roekville. 
J.  A.  Lewis,  Willinumtio. 
Quinnebaug  Store,   Daniel- 

Bonrille. 
Q.W.CarverftSon,  Putnam 
Raymond  Broi.  So.  Norwalk 
R.   A.   Parker,   Warohon^ 

Point 
L.  F.  Judson,  Stratford. 
Wm.  Biggins,  Hew  London. 
Wm.  H.  Loomis,  Bolton. 

L.  J.  Grant,  Wapping. 

3.  R.  Jones,  Deep  River. 
T.  B.  Wickwire,  Beriin. 
R.  F.  Woodford,  Plainvillo, 
P.  F.  Walsh,  MoDtrille. 

White  t  Juno,  Rockrille. 


3S.m| 
34.001 

nJtj 


Arnold  Warner,  So.  Coven- 
try. 
Jno.  Ahem,  Windsor  Locki. 

Wm.  H.  Loomis,  Bolton. 
Wm.  Higgins,  New  London, 
J.  T.  Ball,  Unionville. 

Wm.  M.  Owen,  No.  Haven. 

Gadwell  t  Jones,  Hartford. 

CadweU  A  Jones,  Hartford. 

Geo.  K.  Namn,  Willtmantic 


3I.N1 
I   34.00^ 


33.001 

IMtf 

itM 
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i 

VUtogm. 

nKMpharlc  Add. 

Fotuh. 

i 

1^    ToUI 

1 

1 

Toul. 

Anlltble. 

FOBOd. 

s 

1 

I 

i 

I 

i 

i 

h 

I'P 

|a2.BT 

60.S 

...J.... 

1.94 

i.ai'  1.7 

6.34 

2-oa 

.43 

7.70 

7.0 

7.37 

en 

8.61 

8.61 

8.0 

33.53 

fiO.9 

3.16 

3.16 

,.» 

6.08 

4.23'  1.17 

11.48 

11.0 

10.81 

9.0 

3.30 

3.30 

3.0 

33.49 

Sl.l 

3.93 

3-93 

g.9 

7.12 

1.89 

.43 

9.43 

9.0 

9.01 

8.0 

3.26 

2.36 

e.o 

19.18 

51.1 
63.0 

i.eo 

3.30 

1.60 
3.20 

l.t 
1.7 

6.37 
7.83 

2.78 
1.80 

2.10 
.47 

11.26 
11.09 

9.0 
ISjO 

9.16 
10.62 

8.0 
9.0 

3.63 

2.61 
4.86 

tjf 

36.00 

BS 

32.SB 

B3.1 
67.6 

4.30 

4.30 
3.44 

$.9 

S.I 

3.63 
6.44 

2.90 
3.96 

1.09 

1.83 

6.62 
11.33 

6.0 
10.0 

5.43 
9.40 

B.0     .76 

3.34 
3.04 

1.0 

31.S7 

"ji 

V.30 

9.0 

3.04 

1£ 

33.79 

67.9 

,61 

3.34 

3.76 

t.S 

4.23 

8.06 

1.13 

8.41 

8/> 

7.28 

8X> 

6.5* 

6.64 

BjO 

I6.S3 

•»•' 

.87 

.97 

0£ 

4.75 

6.13 

3.76 

13.63 

8.0 

9.88 

7.0 

1.32 

1.32 

1.1 

2137 

61.6 

413 

4.13 

3.9 

3.63 

2.68 

1.09 

6.39 

B.0 

6.20 

B.0 

.63 

3.40 

S.0 

33.68 

S1.0 

.28 

.17 

2.16 

3.68 

tJ 

3J6 

3.93 

1.89 

9.17 

7.0 

7.28 

B.0 

6.13 

6.13 

6.0 

23.03 

66.0 

.36 

3.41 

1.87 

t.B 

4.33 

3.89 

1.12 

9,33 

7.0 

8.31 

6.0 

4.87 

4.87 

6.0 

LS.83 

66.4 

.34 

1.63 

1.76 

1.7 

6.19 

2.64 

3.31 

11.04 

8.0 

8.73 

3.09 

3.09 

3.0 

33.n 

71.4 

3.30 

3.30 

t.3 

7.17 

2.29 

.80 

10.36 

10.0 

9.46 

9.0 

3.49 

3.49 

3.0 

23.33 

72.3 

3.46 

2.4S 

g.9 

7.S3 

1.73 

1.30 

10.26 

8J) 

9.0s 

7.0 

4.36 

4.36 

6.0 

1T.BB* 

78.3 

.64 

.64 

1.6 

7.62 

2.78 

1.39 

11.89 

9.0 

10.30 

8.0 

3.97 

3.97 

t.r 

19.S8 

SLO 

1.88 

1.88 

1.7 

6.24 

3.78 

3.07 

11.09 

1S.0 

9.02 

11.0 

1.67 

2.67 

t.o 

13.84* 

118.0 

4.20 

8.16 

1.36 

11.71 

lt.O 

9.36 

10.0 

1.76 

1.76 

t.o 

19.8:1 

1648 

4.18 

4.38 

B4 

.26 

2.93 

7.12 

10.30 

6.0 

3.18 

.46 

.46 

1.0 

n.n 

181.3 

3.B8 

.... 

3.88 

SJ 

.43 

1.43 

9.81 

11.67 

to.o 

1.86 

.13 

.19 

1.0 

16.70 

318.4 

3.60 

2.60 

3.0 

1.63 

13.45 

14.07 

11-0 

1.62 

1.60 

1.60 

t.8 

'  See  Temarks  on  this  aDaljsis,  page  GO. 


031c 


60       COKNBCrtOUT  EXPEKIMENT  STATION"   BEPOBT,   1896. 

AUiLIBBS. 

4886    48BS    iSSft    MU    4IN    UIO    Ull  Ult  US* 

Nitrogen  aa  Nitrates...  trace     trace    .19      4.03      7.54  1.37  LSI 

as  Ammonia.. - 11  .16 

Oi^Dio e.afl      3.90      S.30     ....      IM      3.09      1.48  S.81  S.49 

Total SJte     3.90     SJtO    none      «.«      i.VC     9.0i  6M  6J6 

Quarauteed...    5.7      1.7    none       3.0       5.5       8.B  5.0  5-0 

Fhosphoiio  acid,  aolable.    G.B7      4.33      S.40      4.77      4.38     1.4S  LBS 

ravBrted 1.03      4.B8      3.18      6.73      3.98     8.10  tW 

insoluble 35      3.98      1.03     2.49      1.16     .98  .90 

Total eSi   1*.79    ie.ei   ie.99   10.00  lt.5t      8.69  10.Si  lOM 

Guaranteed ...    6.0     I2.0     ll.O     I2.0       7.9  1O.O  tao 

Potub  as  Uoriate .67     1.01      3.84     3.43     4.49    13.49      8.99  .78  1.03 

aa  Sulphate 10.66     3.69     9.88  6.03 

Total XlJIt     ieo      3.8*     t-it     *.*»   It.i9     8.99  10.66  6.06 

Qaaranleed...  lo.o    4.0     3.0      3.0    13.O       8.4  tO-O  5.0 

Cost  per  too f.11.00  46.00    60.00  42.00  38.00 

TaluetiOD  per  ton (36.94    39.36    34.71     16.30  33.73    4108     43.70  38.94  33.15 


MISCELLANEOUS  FERTILIZERS  AND  MANURES. 

Cotton  Hull  Ashes. 

Id  the  table  on  page  61  are  givea  23  analyses  of  these  ashes. 

Samples  4916  and  4917  were  dravn  from  the  same  oar  lot,  the 

former  from  sacks  contaioiDg  ashes  of  a  reddish  color,  the  latter 

from  sacks  in  which  the  ashes  were  light  gray. 

Allowing  IS,  si  and  2  cents  per  pound  reipectiTelj  for  aolnble, 
reverted,  and  insoluble  phosphoric  acid,  the  price  of  actual  potash  in 
twenty  Munplet  of  cotton  hull  uhea  has  ranged  from  4.3  cents  to  tj 
cents  per  pound,  the  average  being  6.1  cents. 

The  ashes  sold  io  1895  have  been  of  better  arert^  qoality 
than  those  sold  in  the  previoos  year. 

"  Unlbached  Wood  Ashes." 

In  the  table  page  62  are  given  16  analyses  of  this  article. 
The  per  cent,  of  soluble  potash  raoges  from  1.62  per  cent,  to  7.40, 
being  on  the  average  4.34  per  cent.,  while  the  average  content  of 
phosphoric  acid  was  I.S6. 

These  ashes  contain  on  the  average  between  45  and  50  per  cent, 
of  carbonate  of  lime,  and  some  14  per  oent.  of  coal,  sand  and 
earth. 


FERTILIZERS,   COTTON  HULL   ASHES.  61 


^^ 

^ 

^ 

„ 

IT 

^ 

•j-s 

,    1 

DKKiqniDd 

-*•*      ■*«;  «i  vi  «i  «;  «i  xi  •<;  ui  1-;  td  ID  to  ID  t;  ec  "j    ;    ;    ; 

OOBWCA 

fS     SS;SSSSSSS5SSSSS35S   i  : 

•Jfflu 

^S     ^S53SSS.5.3.S32^.S2.S3  =  S   j  ; 

■iqaioiDt 

SS    ggSSgSS«SggS3222333  :  : 

PMJ4ASH 

s;    sss;:SSgssgE:SSog£S:  iS  ;  : 

«„           --«m      -      -           -      -«-         ,         ,    , 

1 

J  1 

i 

1 

■2_ 

1 

1  i 

S 
1 
1 

1    li^S 

1              Hi 

ri  sisiii                        111 

am    .2  b  =ai5Q^3-<a-SBm-|5a-!Bs£-| 

HS;      F- 

SSBigd^Sdfe 

S3^<S5^h5SS^  1 

Ni 

■2     il 

t 

1 

6 

1 

1  ii.f. 

1     !!  iili 

i 

J 

3 

1 

1 

OkjS    &o^5d&Jfco-^fcft;Sa!dSotg^S 

■OS  DOHMS 

3|s  iiiliiiiiiiiiiiiiiii 

.Google 


63       CONNECTICUT  EXPERIMENT  STATION   BEPOBT,   1895. 


,„«,„, 

(10.60 
10.50 
lO.BO 
10.60 
10.00 
11.60 
11.00 
11,00 
10.00 
11.60 
11.00 

iV.66 

■t«K> 

S2a  i3=!!32!s35'3 

XS« 

6.43 
17,33 

24.62* 
10.44 
8.17 
8.99 
3.93 
7.73 

8.60 
16.11 
26,88 
10.11 

4.34 
26.11 

«.I'S» 

33.07 
20.01 

14.81 
19.29 

23.76 
31.08 
22.86 
20.66 
33.36 
20  66 
24,21 
19,58 
18.16 
33.85 
14.96 

1.80 
1.16 
1.68 
.64 

2,28 
1.78 
1.43 
1.84 
1.25 
1.16 
1,41 
.70 
1.26 
1.71 
2.36 
2.43 

J.  E,  LarmBT,  Jr,,  Norwalk 

L.  8.  ElUworth,  SliDBbury 

T.  J,  Stroud,  Shaker  Station 

ArdWelton,  Plymouth 

N.S.  Piatt,  Cheshire 

D.  N.  Clark,  Wealvillo 

J.  N,  Barnes,  TalesviUe 

Edward  Aualin,  Suffleld 

W.  F.  Whitney,  TaleaviUe 

T.  S.  Gold,  West  Cornwall 

S.  D.  Woodruff  A  Sona,  Orange 

D,  N.  Clark,  Westville 

D.  N.  CUri£,  Westi-ille 

L.N.  Maliott,  Long  HQl 

U.  L.  Coleman,  Ansonia 

Conn,  Tobacco  Bip't  Co,,  Poqnonock  .. 

1 

AllisOD  k  Frost,  New  Tork  C 
Allison  *  Froat,  New  York  C 
Forest  Citv  Wood  Ash  Co.,  B 
Forest                             Co.,  B 

A.L.1                              t 

Monroe.  Lalor  k  Co.,  Oswego 
Monroe,  Lalor  k  Co.,  Oswego 
Monroe,  Lalor  k  Co ,  Oswego 
Monroe,  Lalor  ft  Co ,  Osw^o 
Monroe,  Lalor  ft  Co.,  Oswego 
Monroe,  Lalor  ft  Co.,  Oawego 
Monroe,  Lalor  ft  Co.,  Oswego 
Monroe,  Lalor  *  Co.,  Oswego 
J,  W.  Waller,  Long  Hill.... 
Seymour  Brass  Ga,  Seymour 

•.K.»™ 
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The  aame  fertilizing  ingredients  can  be  boaght  vastly  cheaper 
in  other  forme. 

One  ton  of  cotton  hall  asbee,  for  inatanoe,  costing  (40.00,  will 
snpply  as  much  potash  and  phosphoric  acid  as  six  tons  of  these 
wood  ashes,  ooBting  t63.00.  The  six  tons  of  wood  ashes,  how- 
ever, oarry  3,260  pounds  of  lime  in  excess  of  the  lime  in  a  ton  of 
ootton  hall  ashes. 

Under  some  conditions,  no  donbt,  this  lime  is  worth  more  on 
the  soil  than  the  potash  and  phosphoric  acid  themselves,  and  can- 
not, perhaps,  be  purchased  to  better  advantage  than  in  the  form 
of  wood  ashes.  In  many  other  cases  the  cotton  hall  ashes  con- 
tain all  the  alkali  that  the  soil  requires. 

HOUB  MiXTCBBS. 

The  fact  that  cotton  seed  meal  and  dissolved  phosphate  rook 
sold  at  very  low  prices  during  the  last  winter  and  spring, 
induced  many  farmers  to  mix  their  own  fertilizers  who  had  not 
previously  done  it. 

Fifteen  samples  of  these  home  mixtures  have  been  analyzed  at  this 
Station.  In  the  following  tables  are  given  the  formulas  by  which 
they  were  compounded  and  their  chemical  analyses  and  valuations. 
These  fertilizers  as  a  rule  have  a  higher  percentage  of  nitrogen 
and  of  potash  than  the  average  of  factory-mixed  goods  and  con- 
Biderably  leas  phosphorio  acid. 

The  valuatione  are  calculated  on  the  same  basis  as  in  factory- 
mixed  goods. 

The  cost  covers  the  materials  alone  at  regular  market  rates 
vnless  otherwise  stated,  and  does  not  Include  oost  of  mixing. 
Perhaps  from  one  dollar  to  one  and  a  half  dollars  per  ton  should 
he  allowed  for  this. 

The  mechanical  condition  of  these  home-mixtares  has  been 
uniformly  good,  and  not  noticeably  different  from  that  of  factory^- 
mixed  goods. 

Considerable  objection  has  been  made  to  home-mixing  accord- 
ing to  such  formulas  as  are  given  in  the  table,  on  the  following 
gronnds : 

1st.  That  mixtures  made  with  dissolved  rock  phosphate  would 
oake  or  set  in  the  bags,  making  tbeir  application  to  land  difficult. 

2d.  That  the  soluble  and  reverted  phosphoric  acid  of  dissolved 
rook  phosphate  was  not  so  avulable  to  crops  as  that  of  dissolved 
bone  black. 


Digitized  By  Google 


64       CONNECTICUT   KXPEBIMENT   STATION   BBPORT,   1895. 

3d.  Th&t  the  oitrogen  of  oottoD  seed  meal  was  not  ao  available 
to  crops  as  that  of  animal  matter, 

4th.  That  ootton  seed  meal  woald  not  rnD  through  a  fertilizer 
drilling  machine. 

6tb.  That  no  money  could  be  saved  by  home-mixing. 

As  has  been  repeatedly  stated  in  previous  reports  of  this 
Station,  there  is  do  evidence  nor  any  reason  to  suppose  that  the 
soluble  and  reverted  phosphoric  acid  of  dissolved  rook  is  any  leaa 
available  than  that  of  dissolved  bone  black.  It  is  oerlain  that 
most  factory-mixed  goods  are  made  with  the  former  rather  thaa 
the  latter. 

Careful  experiments  indicate  that  the  nitrogen  of  cotton  seed 
meal  is  as  readily  available  as  the  beat  forms  of  animal  matter, 
and  decidedly  more  available  than  that  of  fish  or  tankage.  When 
the  nitri^en  of  blood  or  of  tankage  costs  fifteen  cents  s  poaod, 
and  that  of  cotton  seed  meal  only  twelve  cents,  it  is  a  waste  of 
money  to  use  the  former  instead  of  the  latter. 

The  other  objections  against  these  formulas  may  best  be  met  by 
the  statements  of  those  who  have  had  some  years'  experience  in 
mixing  their  own  fertilizers  in  this  State. 

"  Mixtures  of  nitrate  of  soda,  muriate  of  potash  and  dissolved 
rock  soon  grow  hard  by  standing,  bat  by  using,  say  two  hundred 
pounds  or  more  of  dry  material,  as  tankage  or  bone,  I  have  no 
trouble.  I  have  used  no  factory-mixed  goods  in  years,  for  I  save 
eight  to  ten  dollars  per  too  over  agent's  prices  by  mixing  my  own." 

"The  mixture  of  acid  phosphate,  nitrate  of  soda  and  muriate 
of  potash  would  not  go  through  the  fertilizer  attachment  of  an 
Aspenwall  Potato  Planter,  It  seemed  to  work  right  up  into  a 
paste  by  the  agitator.  With  the  addition  of  400  pounds  of  cot- 
ton seed  meal  to  the  ton  it  went  through  all  right,  though  not  as 
well  as  when  400  pounds  of  dry,  rather  coarse  raw  bone  were 
added  to  the  ton,  in  place  of  ootton  seed  meal.  Home  mixtures 
Have  certainly  given  good  satisfaction  and  it  has  paid  me  to  make 
my  own  mixtures." 

"I  have  never  had  any  trouble  on  account  of  caking  even  if 
kept  over  until  the  next  season.  This  year  a  mixture  contiuning 
600  pounds  of  (dissolved)  South  Carolina  rock  per  ton,  mixed 
about  May  1st,  was  in  good  condition  when  the  last  was  used, 
July  1 0th.  I  did  not  use  a  drill,  but  cotton  seed  meal  gave  no 
trouble  in  a  hand  distributor  or  '  Eclipse '  Corn  Planter.  I  most 
decidedly  think  it  has  paid  me  to  do  my  own  mixing.    It  is.some 
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trouble,  but  the  actual  coat  baa  never  exceeded  tl.25  per  ton  and 
haa  averaged  leaa  than  tl.oo." 

"I  had  DO  trouble  from  caking  of  the  acid  phoGphate  naed.  I 
had  no  trouble  in  uaiog  the  mixture  in  any  way.  The  oottoa 
seed  fertilizer  has  given  me  aa  good  satisfaotion  as  any  factory- 
mixed  I  ever  osed.  It  has  paid  me  extremely  well  to  make  home- 
mixtures." 

"  When  used  bood  afler  mixing  we  bad  no  trouble  from  caking. 
A  small  lot  after  standing  two  months  was  somewhat  oaked.  I 
applied  the  cotton  seed  mixture  at  the  same  rate  per  acre  as  I 
oommonly  apply  the  factory- mixed.  The  crops  seem  as  good  and 
there  was  a  saving  of  about  915.00  per  too  in  favor  of  home- 
mixture." 

"There  was  no  trouble  whatever  from  caking.  We  never 
handled  a  fertilizer  which  worked  better,  all  the  oonstituenu 
being  fine-ground  and  smooth.  We  tested  the  mixture  by  the 
side  of  two  well  known  high  grade  brands  of  fertilizer,  and  the 
result  showed  that  the  mixtnre  was  fully  as  effective  as  the  fac> 
tory-mixed  goods.  The  only  way  in  which  the  factory  goods 
worked  better  in  oar  trials  was  that  the  crops  started  a  little 
quicker.     The  home-mixture  was  a  little  slow  in  starting. 

We  consider  this  due  to  the  fact  that  we  used  no  nitrate  of 
soda.  This  is  one  of  the  things  we  think  we  have  learned  by 
our  experience. 

We  think  the  home-mixture  has  paid  us  as  well  as  any  experi- 
ment we  ever  tried.  We  shall  mix  all  our  own  fertilizers  in  the 
fulare." 

Swamp  Mock. 

4685.  From  J.  P.  Newton,  Saybroolc  Dug  in  the  fall  and 
sample  taken  from  heap  which  had  been  exposed  through  the 
winter. 

4637.  "Pond  muck."  Dried  under  cover.  From  Samuel 
Wilson,  Wolcott. 

4616>  Swamp  muck,  partially  dried.  From  Miss  M.  A.  Neale, 
South  ington. 

4667t  Pond  muck  and  aquatic  weeds  taken  from  the  pond  in 
the  fall  and  let  lie  over  winter  In  heaps.  From  Frank  B.  Ashton, 
Middletown. 
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Ahaltseh. 
As  received. 

4SSS           Htl           1U«  4UT 

Waler 67.43                4,88              39.90  SS.8a 

OrgaoiomatWr 18.60           17,40           3S.B9  ia.27 

Aah 14.07            77.92            28.21  31.91 

100.00          100.00           100.00  100.00 

SandandBoil 12.S3           T3.20           19.03  2B.92 

Nitrogen .44                .SO              1.31  .75 

Water-free. 

Clonic  rDBIter 56.80             18.27            66,30  27.85 

Ash 43.20            81.73            43,70  T3.15 

100.00           100.00           100.00  100.00 

Sand  and  Mil 39.39            76.86            31.68  98.83 

Nllrogeo 1.3B                .63               3.06  1.70 

These  samples  show  the  usaal  variations  in  quality.  From  one- 
third  to  three-fourths  of  the  weight  of  the  dry  material  consists 

of  sand  and  soil,  but  there  is  a  oonsiderable  quantity  of  nilroj^n 
in  three  of  the  samples,  probably  of  some  value  as  a  fertiliser 

thoagh  the  nitrogen  of  swamp  mack  is  usually  rather  inert. 


Ma  KINK  Mod. 

This  material  is  much  used  as  a  fertilizer  and  amendment  on 
shore  farms,  and  is  believed  in  some  cases  to  be  equal  in  value  to 
stable  manure,  load  for  load. 

Its  quality  as  a  fertilizer  is  found  lo  vary  with  the  locality 
from  which  it  is  taken,  and  these  differences  in  fertilizing  value 
are  not  indicated  or  explained  by  chemical  analysis. 

4483.  Taken  from  the  surface  to  depth  of  one  foot. 

4484*  Taken  from  12  to  24  inches  below  the  surface. 

4483.  Taken  from  24  to  36  inches  below  the  surface. 

All  of  the  above  were  taken  by  C.  Q,  Eldridge,  Old  Mystic, 
from  a  mud  flat  in  the  Mystic  River. 

4919.  Mud  deposited  by  a  small  river.  Sent  by  D.  C.  Spencer, 
Saybrook. 
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AHALYSSS. 

As  rtetivtd. 

US)             4484  4481  4»ll 

Water 37.33              37.7B  le.U  S0,18 

Organio  matter 3.1S              3.41  440  T.IB 

Ash 69.49            68.80  49.46  62.64 

100.00  100.00  100.00  10000 

Sand  and  BoU 67.01  fiS.4]  4G.I0  56.63 

Nitrogen 08  .11  .13  .SB 

Fbosphoricacid 06  .04  .05            

Waitr-fm. 

OrgBDJc  matler 4.36  6.47  8.36  10.37 

Ash 9S.64  94.5S  91.64  89.7S 

100.00  100.00  100.00  100.00 

Sand  and  soil 91.80  88.67  86.69  79.40 

NitrtBen 11  .18  .S4  .36 

Phoapboric  acid 07  .06  .10             

Beef  Scraps. 
4618.  A  sample  of  this  material  was  Bent  by  F.  J,  Hamilton, 
Thompson ville.  It  ooosists  of  waste  gathered  from  meat  markets, 
steamed  or  boiled  to  extract  the  grease  aad  pressed  into  large 
oakea  after  removing  the  larger  bones.  It  is  nsed  chiefly  as  a 
poultry  food,  but  was  sent  to  the  Station  to  determine  its  fer- 
tilizer value. 
The  sample  contained 

Moistura J3.17 

Nilrogen 7.33 

Phoaphoric  acid 3.78 

It  contains,  eren  in  its  damp  state,  as  mnoh  nitrogen  and  more 
phospboriu  acid  than  cotton  seed  meal.  But  owing  to  its  mechftn- 
ical  condition  it  wonid  be  diffioalt  to  aso  it  directly  as  a  fertilizer. 
It  sfaoald  be  composted  with  other  material. 

Ahthbacite  Coal  Abheb. 

4634>  A  sample  of  the  finest  part  of  coal  ashes  deposited  in 
the  ash  box  and  flues  of  boilers  in  a  large  steam-beating  plant 
Sampled  and  sent  by  J.  F.  Barnard,  North  Haven. 

It  contained  83,66  per  cent,  of  matters  insoluble  in  strong  acid, 
3.16  per  cent,  of  phosphoric  acid  and  .12  per  cent,  of  potash. 

While  its  value  as  a  fertilizer  must  be  very  small,  it  is  qnite 
possible  that  a  heavy  application  of  this  material  might  greatly 
improve  a  very  light,  sandy  soil. 
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REVIEW   OF  THE  FERTILIZER    MARKET. 

Fob  the  Ybab  bndimq  Noteubbb  Ist,  1865, 

Bt  E,  H.  Jenkins. 


NiTEOGKN. 

NUrie  Niirogen. 

The  akoteiale  New  York  qaotation  of  nitrogen  in  thii  form 
vaa  13.2  cents  in  November,  1894.  It  fell  steadily  to  10.8  cents 
in  April  and  since  then  has  risen  gradually  to  11.7  cents  in  October, 
1898. 

The  average  of  the  moothly  quotations  (given  on  page  74) 
shows  that  nitrate  of  soda  has  mied  lower  this  year  than  for  some 
years  previoasly.    The  fignres  are  as  follows : 

Tear 1896  ISM         1893         1892         1881         1890 

iTwafCe  quototioQ.      11.4  13.0         13.7  12.1  12.9         11.5 

llie  retail  price  of  nitrogen  in  nitrate  in  this  State  at  freight 
centers  has  been  about  15^  cents  per  pound. 


Amnionic  Nitrogen. 

The  tohoUmk  New  York  quotations  of  nitrogen  in  the  form  of 
sulphate  of  ammonia  have  been  very  much  lower  than  in  1694, 
when  they  were  practically  prohibitory  on  its  use  as  a  fertilizer. 
The  monthly  quotation  in  November  1894  was  16.4  cents  per 
pound.  It  fell  to  IS  cents  in  January,  held  that  figure  till  April 
and  baa  fallen  steadily  ever  since,  being  quoted  in  October,  I89n, 
at  12.S. 

The  average  of  the  year's  monthly  quotations  has  been  14.3. 

The  corresponding  averages  for  the  years  1894, 1893, 1892, 1891 
and  1690,  were  respectively  17.3,  15,7,  14.5,  15.6,  and  16  cents,  so 
that  sulphate  of  ammonia  has  ruled  lower  this  year  than  in  any 
year  since  1889. 

Sulphate  of  ammonia  has  not  figured  in  the  Connecticat  retail 
market 
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Organic  nitrogen. 

The  toholetale  New  York  qnotationB  of  Ditrogen  in  the  formi  of 
i-ed  blood,  black  or  low  grade  blood  and  ooncentrated  tankage 
for  each  month  in  the  year  are  shown  in  the  table  on  page  74. 
Azotin  haa  not  been  qnoted  eince  February. 

It  will  be  seen  that  nitrogen  in  all  these  forms  of  animal  matter 
hae  been  cheaper  than  in  the  years  1893  and  1894,  and  that  both 
high  grade  and  low  grade  blood  have  steadily  declined  in  price 
since  J  an  nary. 

Bat  these  forms  of  organio  nitrogen  do  not  often  appear  in  onr 
retail  market. 

Low  grade  tank^e,  fish,  bone,  and  cotton  seed  meal  are  the 
forms  most  used  by  those  who  depend  on  home-mixing  or  the  use 
of  fertilizer  chemicals  rather  than  on  factory  mixtures. 


Phosphatic  Matebiils. 

Rough  bone  and  ground  bone  have  been  quoted  nniformty  at 
$19.60  and  t22.7s  per  ton,  wholesale,  through  the  whole  year. 

Ground  Charleston  rock  has  also  been  quoted  at  $8.12^  per  too 
till  September  and  since  then  at  much  lower  rates. 

Sulphuric  acid  quotations  have  remained  unchanged  through 
the  year. 

Available  phosphono  aoid  in  dissolved  rook  phosphate  has  been 
quoted  during  the  season  at  prices  ranging  from  2.62  to  3.S  cente 
per  pound  wholesale. 

Dissolved  phosphate  rock  has  during  the  past  year  figured  some- 
what in  our  retail  market,  and  there  will  no  doubt  be  a  further 
demand  for  it  the  coming  season.  For  analyses  and  further 
remarks  on  ibe  subject,  see  pages  2S  and  64. 


Potash. 
Muriate  of  Potash. 

Since  January  potash  in  thu  form  haa  been  quoted  at  viholetak 
from  8.S4  to  3.60  cents  per  pound,  half  a  cent  lower  than  during 
the  last  six  months  of  1894. 

The  retail  price  in  Connecticut  has  ranged  from  4  to  4^  cents 
per  pound. 
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The  £>ouMe  Su^hate  of  Potaah  and  Magnesia. 

Sinoe  Jaaaary,  1 89S,  this  has  been  qaoted,  at  tcholesaU,  at  4.83 
cents  per  poand,  somewhat  lower  than  last  year. 

It  has  cost  at  retail  in  Conneoticnt  aboat  6.3  cents  per  poand. 


Mffh  Grade  SiUphaU  of  Potash. 

The  whoksaU  New  York  qnotation  of  potash  in  this  form  has 
been  about  4.2  cents  for  the  year,  more  than  half  a  cent  per 
pound  lower  than  in  1894. 

It  has  retailed  in  this  State  at  prices  ranging  from  4.9  to  S,8 
<jeDtB  per  poaod. 

The  review  of  the  market  quotations  indicates  in  general  that  nitro- 
gen in  all  Conns  has  ruled  considerablr  lower  this  year  than  last,  that 
potash  salts  have  been  somewhat  cheaper,  and  that  there  has  been  no 
great  change  in  the  cost  of  available  pboipboric  acid. 

The  market  quotations  given  above  are  taken  from  the  "  Oil, 
PuDt  and  Drug  Reporter,"  published  in  New  Tork.  The  weekly 
quotations  for  each  month  are  averaged,  and  this  average  is  taken 
as  the  qnotation  for  the  month. 

The  following  explanations  will  help  in  the  examination  of  the 
market  quotations,  and  will  also  show  the  basis  on  which  they 
bare  been  interpreted  in  this  review: 

I^o^hate  rock,  kainit,  bone,  JiBh-terap,  tankage  and  some 
other  articles  are  qaoted  aod  sold  by  the  ton.  The  seller  usually 
has  an  analysis  of  his  stock  and  purchasers  often  control  this  by 
analysis  at  the  time  of  purchase. 

Sulphate  of  ammonia,  nitrate  of  soda  and  muriate  of  potash 
are  quoted  and  sold  by  the  pound,  and  generally  their  wholesale 
and  retail  rates  do  not  differ  very  widely. 

Stood,  azotin  and  ammonite  are  quoted  at  so  much  "  per  aoit 
of  ammonia."  To  reduce  ammonia  to  nitrogen,  multiply  the  per 
cent,  of  ammonia  by  the  decimal  .824  (or  multiply  the  percentage 
of  ammonia  by  14  and  divide  that  product  by  17).  A  "  unit  of 
ammonia"  is  one  per  cent,  or  20  pounds  per  ton.  To  illustrate  : 
if  a  lot  of  tankage  has  7.0  per  cent,  of  nitrogen,  equivalent  to  8.5 
per  cent,  of  ammonia,  it  is  sajd  to  contain  8^  units  of  ammonia, 
and  if  quoted  at  $2.25  per  unit,  a  ton  of  it  will  cost  8^X2.35= 
919.18. 
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The  term  "ammonia"  ia  properly  used  only  in  those  oases 
where  the  nitrogen  actually  exists  in  the  form  of  ammonia,  bat 
it  is  a  nsage  of  the  trade  to  reclcon  all  nitrogen,  in  whatever  form 
it  oocarB,  as  ammonia. 

To  facilitate  finding  the  actual  coat  of  nitrogen  per  pound  from 
the  cost  per  unit  of  ammonia  ia  the  market  reports,  the  following 
table  is  given  : 

A-Hunonta  at  $3.00  per  unit  is  equivaleDt  to  Nitro^n  at  IS.3  eta.  par  lb. 


Commercial  snlphate  of  ammonia  coaiains  on  an  average  20.5 
per  cent,  of  nitrogen,  though  it  varies  considerably  in  qnality- 
With  that  per  oent.  of  nitrogen  (equivalent  to  24.8  per  cent,  of 
ammonia). 

At  1.00  ceota  per  pound,  NItrogsn  ooBtslS.S  cents  per  lb. 


Commercial   Nitrate  of  Soda  averages  95   per  cent,   of  pure 
sodium  nitrate  or  16.0  per  cenL  of  nitrogen. 

n  quoted  at  3.0  ceota  per  pound,  NitroRen  coeta  18.8  cents  per  lb. 
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REVIEW   OF  THE   FERTILIZER   MARKET. 
If  qnoled  at  3.B  cents  per  pound,  Nitrogen  ooati  IS.6  c«nl8  pi 


Cammerotal  Muriate  of  Potash  and  also  High  Grade  (98  per 
cent.)  Sulphate  of  Potash  aaually  contain  SO^  per  cent,  of 
"actnal  potash,"  or  potassiam  oxide. 

If  quoted  at  2.60  cents  per  lb.,  Potaurinm  Oxide  coats  B.15  centa  per  lb. 


The  Double  Sulphate  of  Potash  and  Magnesia  has  about  26^ 
per  oent.  of  potasBium  oxide. 

If  quolwl  at  I.OO  centa  per  lb.,  PotaeBium  Oxide  ooeta  S.T1  cents  per  lb. 


The  following  table  shows  the  flactuatioiia  in  the  wholesale 
prices  of  a  number  of  fertilizing  materials  in  the  New  York 
market,  since  Jaoaary,  1891.  The  price  given  for  each  month  is 
the  average  of  the  four  weekly  quolations  of  that  month.  Sul- 
phate of  ammonia  is  assumed  to  contain  20.S  per  cent  and  nitrate 
of  soda  16.0  per  cent,  nitrogen,  and  mnriate  of  potash  60^  per 
cent  of  actual  potash  or  60  per  cent,  of  pure  salt. 
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Wholbbale  Pbices  op  Ferttlizibg  Matbbials. 
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The  aee  of  commflrcial  fertilisere  in  forcing  bouKS  has  Kppar- 
eDtly  received  little  attention  from  honicnhnriBtB.  BnlletJofl 
Noa.  10  and  16  of  the  Massachusetts  Hatch  Station,  Balletin  43 
of  the  Ohio  Station  and  Bulletins  28  and  32  of  the  Nev  York 
Cornell  Station,  contMH  the  only  references  to  work  or  obseira- 
tions  on  this  subject,  which  we  have  been  able  to  find. 

Tet  to  tboee  who  are  raising  or  contemplate  raising  winter 
crops  nnder  glass,  the  qnestion  of  snbstituting  fertilizers  for 
manare,  in  part  at  least,  is  a  very  important  one.  Forcing-honse 
'soil,  as  it  is  nsually  prepared,  consists  of  rich  garden  soil  or  rotted 
tnrf,  composted  with  from  one-fonrth  to  one-half  its  bnlk  of  horee 
nannre.  Aside  from  the  labor  of  hanling  and  of  repeatedly 
working  over  this  material  to  secure  the  fine  mellow  condition 
which  is  desired,  the  cost  formerly  was  not  great.  But  the 
general  introduction  of  electric  cars  has  cut  down  enormously  the 
production  of  horse  mannre  in  cities  which  haa  been  the  main  de- 
pendence of  onr  market  gardeners.  In  consequence,  the  prepara- 
tion of  suitable  soil  for  forcing-houses  is  increasingly  expensive. 

Besides  this  it  is  found  that  even  a  rich  natural  soil  cannot 
carry  forcing-bouse  tomatoes  to  their  highest  productiveness,  and 
therefore  liquid  manure  is  often  used  to  water  the  soil  after  the 
plants  bave  come  into  bearing. 

The  admirable  work  on  the  use  of  commercial  fertilisers  on 
field  tomatoes,  done  at  the  New  Jersey  Station,  has  proved  that 
the  ripening  of  the  crop  may  be  very  materially  hastened  by  the 
proper  use  of  fertilizer  chemicals,  especially  of  nitrate  of  soda. 

To  hasUD  the  ripening  of  crops  nnder  glass,  where  the  expense 
of  growing  them  is  so  mnch  greater  than  in  the  field,  must  greatly 
increase  the  profits  of  the  business. 

These  considerations  have  ted  us  to  endeavor  to  determine  with 
all  possible  accuracy  how  much  plant  food  varions  forcing-house 
crops  take  from  the  soil  during  their  growth,  and  whether  com- 
mercial fertilizers  can  be  used  instead  of  stable  manure,  wholly 
or  in  part,  to  supply  this  plant  food. 

A  further  question  also  connected  with  these,  is,  whether  the 
humus  of  rotted  manure,  generally  regarded  as  necessary  to  regu- 
late the  storage  and  circulation  of  moisture  in  the  soil  under 
natural  conditions,  can  he  replaced  by  some  cheap  snbstitDte,  or 
dispensed  with  altogether  in  forcing-house  culture,  where  the 
supply  of  soil  moisture  can  be  well  regulated  by  artificial  means. 

With  the  resources  at  our  command,  only  a  beginning  oould  be 
made  with  the  work,  in  1896. 
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EXPERIURNIS   WITH   ToHATOXS. 

Oar  first  endeavor  was  to  find  oat  how  much  nitrogen  tomato 
plaatB  rtueed  oader  glass  take  from  the  soil,  in  their  fruit  and 
vines,  and  how  much  nitrogen  needs  to  be  in  theBoiltomeet  fnlly 
this  demand  of  the  plants. 

These  questions  we  studied  by  raising  tomatoes  In  plots  on 
the  forcing-house  benches  which  were  filled  with  a  soil  known  to 
be  practically  free  from  available  nitrogen,  bnt  believed  to  oon- 
tMn  all  other  ingredients  necessary  for  a  maximum  tomato  crop. 
To  these  plots  were  added  known  quantities  of  nitrogen  in  form 
of  nitrate  of  soda. 

The  weight  of  the  fruit  harvested,  and  of  the  vines  whioh  bore 
it,  with  the  chemical  analyses  of  both,  furnish  the  means  of  deter- 
mining how  much  nitrogen,  phosphoric  acid  and  potash  a  crop  of 
tomatoes  takes  from  the  soil.  Comparison  of  the  quantities  of 
nitrogen  applied  to  the  several  plots,  with  the  weights  of  the 
crops  and  of  their  nitrogen,  gives  some  indication  of  the  amonnt 
of  nitrogen  necessary  to  apply  in  order  to  secure  a  maximnm  crop. 

To  fix  the  initial  quantities  of  fertilizing  ingredients  to  be  used, 
in  the  absence  of  all  data,  was  necessarily  guess  work,  and  another 
season's  tMts,  at  least,  will  be  needed  to  fully  solve  the  questions 
proposed.  But  the  ezperiments  of  1895  have  yet  done  much 
towards  solving  them  and  have  furnished,  incidentally,  valuable 
results  and  suggestions. 

We  give  herewith  a  full  description  of  the  method  adopted  and 
the  coarse  of  the  experiment,  both  being  necessary  to  any  judg- 
ment of  its  value. 

The  Forcing  House, 

The  house  was  newly  erected  and  designed  by  onraetves.  It 
is  a  sash-bar  structure  made  for  a  general -pur  pose  house,  being 
three-quarters  span  (nearly),  sixteen  feet  wide  by  forty  feet  long, 
running  east  and  west,  and  a  partition  across  the  centre  divides 
the  bouse  into  two  apartments  of  equal  size.  The  north  and 
south  benches  run  the  entire  length  but  the  centre  bench  is  shorter 
to  allow  for  walks  at  the  ends.  The  walks  are  two  feet  in  width. 
This  house  is  heated  by  sleam,  from  a  boiler  which  is  used 
for  heating  all  the  Station  buildings,  and  which  carries  a  uniform 
pressure  of  five  pounds  of  steam,  day  and  night.  Entering  the 
honse  by  an  overhead  flow,  the  steam  passes  the  length  of  the' 
house,  then  downward,  and  retams  through  ooils  of  pipe  under 
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the  beaches.  There  are  two  coils  under  each  of  the  three  beDohes 
in  either  diTiaion  of  the  hoaae.  Each  coil  is  provided  with  a 
valve,  so  that  steam  m&j  be  passed  throogh  any  or  all  of  the  six 
differeot  coils,  or  may  be  shut  off  entirely ;  an  arrangement  which 
gives  perfect  control  of  the  honse  temperature,  even  in  extremely 
variable  weather. 

Ventilation  ia  secured  by  a  continuous  line  .of  ventilating  aash 
along  the  south  side,  hinged  at  the  ridge. 

The  north  and  south  walla  are  both  solid  (oontaining  no  glass). 
The  height  of  the  former  is  twenty-one  inches  above  the  top  of 
the  bench,  and  that  of  the  latter  thirty-eight  inchea.  Thia  bouse 
has  proven  to  be  well  adapted  for  forcing  crops  which  need  a 
high  temperature. 

Senches  and  PloU. 

The  bench  selected  for  our  experiments,  because  thonght  to 
hai'e  the  most  favorable  exposure,  was  the  centre  bench  in  the 
eaat  end.  Thia  bench  runa  cast  and  west  and  is  nine  inchea  deep, 
having  a  bottom  of  six  inch  boards  laid  three-foartha  of  an  inch 
apart  for  drainage.  The  spacea  between  the  boards  were  covered 
with  coarse  peat,  so  that  none  of  the  soil  could  escape  when  the 
benchea  were  filled.  The  bench  was  divided  into  five  plota,  each 
three  feet,  six  and  one-half  inchea  by  three  feet  eleven  inchea, 
and  having  an  area  of  1997|  square  inches  or  13.87  square  feet. 

The  soil  filled  the  plots  to  a  depth  of  about  eight  inchea,  leav- 
ing abundant  room  after  aettliog  for  watering.  Six  plants  were 
set  in  each  plot. 

Preparation  of  the  Artificial  Soil. 

The  soil  for  each  plot  was  aeparately  mixed  as  follows :  300 
pounds  of  anthracite  coal  ashea,  aifted  to  pass  a  wire  screen  with 
four  meshes  to  the  inch,  were  spread  on  a  cement  floor,  and  nine 
pounds  of  peat  moss,  such  as  is  sold  in  the  cities  for  stable  bed- 
ding, screened  like  the  ashes,  were  scattered  over  them.  To 
these  were  added  three  and  one-half  ouncea  of  precipitated  car- 
bonate of  lime,  to  neutralize  a  slight  acidity  of  the  peat  and  give 
to  the  whole  a  mild  alkaline  reaction.  These  materiala  were 
shoveled  over  twice  carefully  and  then  spread  aa  before. 

The  fertilizers  designed  for  the  plot  were  sprinkled  over  thia 
mixture  and  the  whole  was  carefully  shoveled  over  twice  again 
to  secure  as  perfect  a  mixture  as  possible  of  fertilizers  and  soil 


oyle 


FEBTILIZEBS  FOB  FORCINChHOUSE  CROPS.  79 

and  then  oarried  in  a  hand-barrow  to  the  designated  plot  in  the 
foroing  boase. 

Tbe  north  bench  in  the  same  dtviaion  of  the  house  was  filled 
with  a  rich  soil  prepared  hy  compostiog  good  thick  tnrf  with  one- 
third  its  bulk  of  stable  manure.  Plants  were  set  in  this  bench 
mainly  to  make  a  rough  comparison  between  crops  grown  on  the 
two  radically  different  soils.  Tbe  exposure  of  the  two  benches  is 
slightly  different,  that  of  the  north  bench  being,  perhaps,  some- 
what less  favorable  as  regards  light.  The  plants  set  in  the  north 
bench  were  also  mnch  closer  together.  Tbe  fertilizers  used  on 
the  several  plots  may  be  seen  from  the  table  given  on  page  82. 

IHanU. 

Throe  varieties  were  used :  Ignotum,  Acme  and  Dwarf  Cham- 
pion, two  plants  of  each  variety  being  set  in  each  plot,  and  all 
receiving  the  same  treatmenL 

The  plants  were  grown  from  seed  sown  in  flats  about  September 
1st.  The  seedlings  were  potted  in  due  time  and  later  shifted  to 
four  inch  pots,  where  they  remained  till  they  contd  be  set  in  the 
plots  of  the  forcing  house  benches.  The  earth  about  the  roots 
was  not  disturbed  in  transplanting  to  the  ploto,  bat  was  sunk  in 
the  artificial  soil  with  the  plant,  so  that  about  two  inches  of  the 
stem  was  covered  with  the  soil.  Plants  were  set  in  the  plots  of 
natural  soil  on  December  7tb,  but  could  not  be  set  in  the  artificial 
soil,  plots  4-8,  till  December  31st,  1894,  and  January  1st,  1B95. 

Owing  to  delay  in  building  the  forcing  house,  the  plants  were 
all  somewhat  "  drawn,"  or  "  leggy,"  when  placed  in  the  plots. 
They,  however,  outgrew  their  legginesg  in  a  large  measure, 
developing  into  fairly  normal  specimens,  with  every  appearance 
of  thrift  (where  the  plant  food  was  sufficient)  and  bearing  fruit 
satisfactorily. 

Care  during  Groath. 

The  method  of  training  adopted  was  the  ''single  stem  "  system, 
which  has  been  used  successfully  at  the  New  York  Cornell  Sta- 
tion. By  this  system  plants  can  be  set  closer,  and  white  the 
yield  may  be  much  less  per  plant  than  under  other  systems  of 
training,  it  is  as  large  or  larger  per  square  foot  of  bench-area 
devoted  to  the  crop. 

The  plants  blossomed  soon  after  setting.  The  first  pollinating 
was   done  January  5th.     Pollination  was  effected   by  holding  a 
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BpooD  direot1}r  under  each  flower  and  gently  tapping  the  npper  part 
of  the  blossom  with  a  pencil  or  Bmall  stick.  Pollen  i^  thna  shaken 
into  the  spoon  and  at  the  same  time  the  stigma  is  driven  into  the 
mass  of  loose  pollen  in  the  bottom  of  the  spoon.  The  stigmatio 
surface  which  is  on  the  end  of  tbe  style  is  thns  coated  with  pollen, 
aod  as  flower  after  flower  is  visited  on  many  different  plants, 
oroBS-fertiliialion  is  insnred.  Flowers  were  pollinated  aboat  every 
other  day  throaghout  the  blossoming  period. 

The  plants  in  all  the  plots  grew  finely  for  a  time,  though  as 
early  as  January  8th  a  slight  difference  of  oolor  was  noticeable 
between  the  plants  in  plot  4,  which  had  received  no  nitrate  of 
soda,  and  the  others;  the  former  being  lighter  in  color.  This 
difference  increased  through  the  season. 

Plants  of  the  Acme  variety  were  the  flrst  to  blossom ;  the  others 
followed  next  day. 

In  Jannary  a  alight  curting  of  the  young  leaves  upon  the  tips 
of  the  most  vigorous  plants  was  quite  marked.  More  air  and 
less  water  righted  tbe  difficulty,  so  that  apparently  no  injurions 
results  followed.  This  curling  was  more  marked  upon  plants 
grown  in  the  natural  soil,  than  upon  those  grown  in  the  artifitnal 
soil. 

February  I'i,  the  plants  growing  in  plots  6,  ^  and  6  were 
slightly  darker  in  color  than  those  in  plot  fi,  A  very  slight 
attack  of  rot  (ifocroopori'um  lomoto)  was  first  noticed  on  plants 
grown  in  natnral  soil. 

February  24tb :  A  gradation  in  the  oolor  of  the  plants  was 
very  noticeable,  being  darker  green  in  each  successive  plot  where 
the  amount  of  nitrate  of  soda  added  was  greater. 

February  27th:  The  first  tomatoes  were  harvested;  three 
Iguotuma  from  plot  5  and  one  from  plot  8  (artificial  soil),  and 
two  Ignotums  and  three  Acmes  from  plot  1  (natural  soil). 

It  was  necessary  to  trim  tbe  plants  from  time  to  time  to  give 
them  air  and  sunlight,  as  well  as  for  greater  convenience  in  culti- 
vating the  soil  and  gathering  tbe  fruit. 

The  trimmings  were  saved,  and  later,  together  with  the  plants 
(stems  and  foliage),  submitted  to  the  cberoistsfor  examination. 

The  plots  were  watered  by  the  gardener's  rule,  "  Water  a  plant 
when  it  needs  it."  Judgment  alone  must  determine  this.  Water 
was  applied  from  a  hose  on  the  surface  of  the  soil  and  at  no  time 
was  the  soil  drenched,  so  that  any  loss  of  fertilizers  would  occur 
by  leaching.  The  soil  was  cultivated  every  few  days  with  a 
hand  weeder  to  loosen  up  the  surface  and  check  evaporation.     In 


FBKTILIZERS   FOB  FOBCIHO-HOUSB  CROPS.  81 

order  to  keep  the  atmosphere  moist,  the  valks  were  wet  down 
every  day  between  nine  and  ten  o'clock,  and  again  in  the  after- 
noon on  warm  sunny  days.    The  plants  were  never  syrioged. 

The  temperature  of  the  house  ranged  from  60°  to  69°  Fahr. 
during  the  night  and  from  10°  to  16°  higher  through  the  day. 
On  warm  sunny  days  the  thermometer  often  registered  86°  and 
eveo  90°. 

Marve»tinff. 

While  the  color,  size  and  general  appearance  of  the  plants  give 
valuable  indications,  yet  as  the  tomato  is  grown  for  its  fruit  alone, 
it  is  in  the  fruit  that  we  must  look  for  the  measure  of  the  praoti- 
oal  value  of  application  of  fertilizei'S. 

In  order  to  colteol  all  the  necessary  data  on  this  point,  an 
accurate  record  of  each  plant  was  kept,  with  the  weight  and 
measore  of  each  individaal  tomato  produced  by  it  and  with  addi- 
tional  notes  regarding  form,  color,  etc.  Each  plant  was  nambered 
and  each  tomato  was  weighed,  the  weight  (in  grams)  recorded, 
and  the  greatest  circumference,  determined  by  pasaing  a  measnr- 
ing.  tape  around  the  tomato  in  a  plane  at  right  angles  to  the  axis 
of  the  fruit,  was  also  recorded. 

Chemical  Analyses  of  the  Crops. 

When  the  plants  were  nil  bearing  freely,  a  number  of  fruits  of 
both  the  Acme  and  Ignotum  vaneiy  were  separately  gathered 
from  plants  on  each  of  the  plots,  4,  5,  6,  7  and  8,  and  analyzed  to 
determine  the  amoants  of  nitrogen,  phosphoric  acid  and  potash 
removed  from  the  several  plots  in  the  crops,  and  incidentally  to 
see  if  there  were  any  marked  differences  in  the  composition  of  the 
two  varieties  of  tomatoep  or  in  the  composition  of  the  crops  on 
the  several  plots. 

At  the  close  of  the  experiment  the  vines  and  leaves,  with  tbe 
leaves  that  had  been  trimmed  out  during  the  growing  season, 
were  also  analyzed,  to  determine  how  much  nitrogen,  phosphoric 
acid  and  potash  remained  in  them.  It  was  impracUcable  to 
analyze  the  roots,  as  no  satisfactory  separation  could  be  made 
from  the  ashes  and  peat,  which  do  not  separate  nearly  as  readily 
from  root  fibers  as  soil. 

HUndar  Statement  of  Ifie  IHan   of  the  Mnperiments  and   the 


We  ^ve  below  in  tables  the  statements  of  yields  and  composi- 
tion of  tomatoes  and  vines,  followed  by  a  discussion  of  them. 
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Table  IL — Tibld  of  Aik-Dbt  Vihr8  asd  op  Fkkbh  Fedtt 
OH  Each  Plot  (ik  Gbaub), 


^lot* 

40.6 

316 

369.0 

"  e 

360.6 

8.331 

411.5 

10,606 

403.6 

13,633 

DiSCITSSIOK   OF  THE  ChEHIGAL    DaTA   OF  THE    EXPBBUIBMT. 

1.  The  artificial  soil  of  itself  oootained  very  little,  if  any,  oitro- 
gen  available  to  tomatoee.  Six  plants  with  their  froit  growing  on 
it  (»)ntained  only  half  a  gram  (seven  and  one-half  graius)  of  nitro- 
gen, and  a  portion  of  this  oame  from  the  yonng  plants  and  their 
adhering  earth,  which  were  set  in  this  artificial  soil. 

2,  The  four  plots,  S,  6,  7,  8,  with  regularly  increased  applica- 
tions of  nitrogen,  show  an  increasing  yield  of  fmit,  of  aven^ 
number  of  fruits  per  plant,  and  of  nitrogen,  phosphoric  acid  And 
potash*  in  the  c^op.     Table  Y.  presents  these  facts  : 

Table  V. — Statistics    Rbgabdimo  the  Ceops   of    Tomatoes 
(Fedit  and  Vines)  on  the  Five  Plots  op  Artificial  Soil. 


"ISSS" 

z: 

perplmot. 

was" 

Nltro^'."'' 

•ffi.ra. 

POlMb. 

Qrunl. 

Onnt. 

Plot  4.. 

.        0.0 

316 

1.0 

60.8 

.66 

.96 

2.20 

Plot  6. 

.     10.9 

4840 

8.8 

9B-6 

8.34 

6.60 

26.86 

Plot  6. 

.     18.3 

B331 

12.S 

113.6 

11.36 

6.TS 

39.S6 

Plot  1. 

.     S6.4 

10605 

n.o 

103.1 

IT.Ol 

T.76 

60.1S 

PlOlS. 

.     32.1 

1SS33 

21.0 

99.1 

23.33 

8.96 

46.46 

It  is  altogether  probable  that  the  tomato  plants  in  this  experi- 
ment needed  more  than  the  qaaatity  of  nitrogen  applied  to  plot 
8,  in  order  to  yield  their  maximum  crop.  Of  the  total  nitrogen 
added,  at  least  58  per  cent,  was  taken  by  the  crop  on  plot  6,  6S 
per  cent  on  plot  7,  and  69  per  cent,  on  plot  8.  This  increased 
per  cent,  of  assimilation  also  indicates  that  the  plants  that 
received  most  nitrogen  still  had  no  excess. 

9. — It  appears  also  that  the  qaantities  of  both  phosphoric  acid 
and  potash  which  were  added  to  the  plots  iu   fertilizers,  were 


'  ExoeptiDg  Plot  K. 
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entirelf  iDsafficient  for  the  needs  of  the  mazltnam  totoato  crop, 
but  that  the  plants  were  ahle  to  obtain  some  phosphorio  aoid  and 
very  ooneiderable  qnantities  of  potash  from  the  coal  ashes.  The 
following  statement  shows  this  : 

Table  VI. — QiiANrmKe  of  Pbobpbobio  Acid  and  Potabb  ts 

THB  FeBTILIZBB  AND  IN  THE  CbOP  (FbDIT  AND  TlNEs). 


Pb«ipborio  Add  applied 8,14 

Phosphorio  Acid  harrestsd..  G.SO 

Fotaah  applied 29.30 

Potuh  harreBled 38.8G 

On  three  of  the  plots  the  potash  added  in  fertiliEera  was  oer- 
taivij  insnffioient,  and  on  two  at  least  phosphoric  aoid  waa 
deficient. 

Whether  the  chemical  fertilizers  and  the  coal  ashes  together 
sapplied  all  the  potash  and  phosphorio  aoid  which  the  crops 
needed,  or  whether  the  plants  on  plot  8  snffered  for  lack  of  pota^ 
or  phosphoric  acid  as  well  as  of  nitrogen,  oannot  now  be  deters 
mined. 

It  is  not  certain  that  the  available  potash  and  phosphorio  acid 
oame  from  the  coal  ashes  themselves.  Possibly  the  kiadlings  or 
waste,  which  is  sometimes  burned  in  the  fnrnace  in  very  small 
amount,  sapplied  them. 

4. — Tomato  plants  grown  in  artificial  soil,  tmder  the  conditions 
of  onr  experiment,  actually  removed  from  the  soil  in  fmit,  vines, 
and  leaves : 


Nitrogen S.flT  ie».5 

Phoepborio  Aoid 1.49  64.S 

Potash 8.38  361.7 

These  are  equivalent  to  the  following  quantities  of  nitrate  of 
soda  (le  per  cent,  nitrogen),  dissolved  bone  black  (17  percent. 
avEUlable  phosphoric  acid)  and  muriate  of  potash  (50  per  cent, 
potash). 

Nitrate  of  Soda S4.3  M  3     ttad        6 

Diasolred  Bods  Blaok B.8  .31  0     and      13 

Muriateof  Potash 16.7  .69  1    and       9 
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These  are  the  quantities  aotaally  ooatained  in  the  crop,  ezola- 
Bive  of  the  root  syatem. 

If  the  soil  used  were  quite  free  from  all  avulable  nitn^eD, 
pbospborio  aoid  and  poUeh,  from  one-third  to  one-half  or  evea 
more  than  the  qaantities  named  might  be  needed  to  produce  the 
crop,  bnoauBe,  as  onr  vegetation  experimenu  and  those  of  others 
have  indicated,  plants  are  Dot  able  to  assimilate,  even  in  extreme 
eases,  more  than  75  or  80  per  cent,  of  the  soluble  plant  food  in  the 
soil,  and  because  in  these  observations  no  aooonnthasbeen  taken  of 
the  fertilizing  materials  contained  in  the  roota. 

6. — The  composition  of  the  two  varieties  of  tomatees  as 
respects  ingredients  named  in  the  table,  is  very  nearly  alike,  the 
Ignotnm  in  every  case  having  a  very  slightly  higher  percentage 
of  nitrogen,  pbosphorio  acid  and  potash,  than  the  Acme. 

The  average  of  twelve  analyses  of  the  dry  matter  of  tomatoes 
raised  in  the  field,  differently  fertilized,  New  Jersey  Agricaltnral 
Station  Bulletin  63,  and  also  the  average  of  eighteen  analyses, 
Maryland  Agrioaltura)  Station,  Bulletin  U,  are  given  in  the  table 
on  page  63.  The  oomparison  shows  that  as  far  as  these  four 
ingredients  were  oonoemed  normal  fruit  was  raised  in  this  artificial 
soil  with  commercial  fertilizers. 

e.^Every  100  pounds  of  ripe  tomatoes  removed  from  the  B(h1 
the  equivalent  of : 

400  grama  or  U  oaucm  of  Nitrate  of  Soda. 

14T  grama  or    6  ounces  ot  Disaolvad  Bone  Black. 

SS6  grama  or  1 0  ouncM  of  MnriaU  of  Potash. 


DiSCVSSION   OF  THE   HoRTICULTtIBl.L   DaTA. 

The  increase  of  weight  of  the  crops  of  each  variety,  with  each 
snooessive  increase  in  the  nitrogen  added  in  the  fertilizer,  and  the 
like  increase  in  the  average  number  of  fruits  per  plant  of  each 
variety,  have  already  been  discussed. 

1. — The  highest  average  weight  per  fruit  of  the  Ignotum 
variety  was  on  plot  6,  of  the  Acme  on  plot  7,  and  of  the  Dwarf 
Champion  on  plot  6. 

2. — The  tendency  to  bear  double  flowers,  which  produced 
irregnlar-shaped  fruit,  seemed  to  bear  no  relation  to  the  quantity 
of  nitrogen  applied,  nor  to  the  variety.  The  same  plant  pro- 
duced both  single  and  double  blossoms. 

3. — The  number  of  perfect  fruits  was  absolutely  larger  on  the 
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plots  receiving  most  nitrogen,  bat  there  was  no  very  marked 
relative  increase  in  nnmber. 

Bailey  foand*,  however,  that  plots  which  were  most  highly 
fertilized  gave  the  Bmootbest  frnit. 

4. — Comparison  of  the  three  varieties  shows  that  Acme  gave 
the  largest  yield  in  artificial  soil,  bnt  the  yield  of  Ignotnm  was 
considerably  the  largest  of  the  three,  when  grown  in  rich  garden 
soil. 

Acme  gave  the  greatest  average  number  of  tomatoes  per  plant, 
while  the  average  weight  per  fruit  of  Ignotnm  was  considerably 
greater  than  that  of  the  other  varieties. 

5.— The  Dwarf  Champion  proved  to  be  an  anprofitable  variety 
in  this  test. 

6. — Tomatoes  from  the  nnfertilized  plot  (Plot  4)  were  small, 
smooth  and  of  good  shape,  bat  the  color  was  not  normal.  They 
were  too  light  in  color  aod  slightly  rnsty-l coking, — having  a 
faded  appearance.  The  flesh  of  the  tomato  was  very  dry,  and 
sweet  to  the  taste — much  sweeter  than  tomatoes  from  olher  plots. 

Tomatoes  of  best  form,  size  and  color  grew  npon  plots  6  and  7. 
Those  from  plot  8  (and  a  few  from  plot  7)  ripened  very  nnevenly, 
and  were  green  about  the  stem  when  the  other  side  of  the  fralt 
was  of  good  color  and  apparently  ripe.  These  tomatoes  had  a 
decided  tendency  toward  softness  while  still  green;  the  form  and 
size  were  very  good. 

CouPABisoM  OP  Plants  Growk  is  Naturax  Sou,  with  thobb 
Gbowit  in  Artificial  Soil. 

As  has  been  noted  above,  there  were,  in  the  same  hoase  with 
the  experimental  plots,  a  considerable  number  of  plants  grown  in 
natural  soil  prepared  as  described  on  page  79.  These  were  set 
much  closer  in  the  bench  than  those  grown  in  artificial  soil.  The 
latter  had  a  bench  space  of  2.31  square  feet  per  plant,  the  former 
about  1.15  square  feet. 

The  plants  in  soil  had  three  weeks  the  start  of  those  in  ashes 
and  peat,  being  set  in  the  beds  on  December  7th,  while  the  plants 
were  not  set  in  the  ashes  and  peat  until  December  3lBt. 

These  facts  render  any  very  strict  comparison  of  the  two 
impossible,  nor  was  strict  comparison  intended  when  the  experi- 
ment was  begun. 

*  Cornell  Station  Bulletin  So.  10,  page  I  IS. 
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The  rollowing  faotB,  however,  deserve  notice.  In  what  follows 
we  refer  onl;^  to  the  crops  grown  on  plots  7  and  6.  The  others, 
4,  6  and  6,  had  no  adequate  supply  of  nitrogen,  and  it  must  also 
be  boroe  in  mind  that  plots  7  and  8  in  all  probability  did  not  hare 
a  full  supply  of  either  nitrogen,  phosphoric  acid  or  potash.  The 
tomatoes  grown  in  ashes  and  peat  grew  and  fruited  much  more 
rapidly  than  thoee  in  natural  soil,  and  then  suddenly  stopped  their 
growth  and  bearing,  the  leaves  turned  brown  and  the  plants 
appeared  to  be  dead.  They  were  not  dead,  however,  by  any 
means,  and  after  ontting  back  to  near  the  roots  and  supplying 
more  fertilizers,  tbey  made  a  new  and  vigorous  growth  and 
fruited  again. 

The  plants  grown  in  natural  soil,  however,  kept  bearing  a  little 
fruit  till  the  following  July,  when  they  were  thrown  out  to  make 
room  for  other  experiments. 

We  believe  the  plants  in  peat  and  ashes  fruited  more  quickly 
and  abundantly,  because  they  had  at  first  a  larger  supply  of 
soluble  plant  food  than  those  in  natural  soil : — that  when  that 
was  exhausted,  they  had  no  resource  and  died  back  in  conse- 
quence : — that  if  they  had  been  snfiGciently  fertilized,  they  would 
have  proved  far  more  proli6c  and  profitable  than  those  in  natural 
soil.     To  decide  this  will  he  one  point  in  next  year's  experiments. 

The  following  statement  gives  the  average  yield  per  plant  of 
tbe  three  varieties  (4  plants  of  each)  on  plot  6  in  artificial  soil 
with  commercial  fertilizers,  also  the  average  yield  per  plant  {an 
equal  number  of  each  of  the  three  varieties  was  used  to  calculate 
this)  of  tbe  three  varieties  grown  in  rich  natural  soil  up  to  April 
17th,  the  date  when,  as  already  described,  the  plants  in  artificial 
soil  died  back  for  lack  of  nourishment.  Up  to  this  date  the 
plants  had  been  growing  in  the  natural  soil  three  weeks  longer 
than  in  the  artificial  soil.  The  total  yield  of  the  plants  in  natural 
soil,  up  to  July  16th,  is  also  given,  though  after  the  middle  of 
April  there  is  little  or  no  profit  in  forcing-bouse  tomatoes. 

Table  VIL — Avbraoe  Yield  pes  Plant  in  Natdb&l  and  in 
Abtipicial  Soils. 


Yield  p«r  PiBDt  <grame) 

Tield  per  Plant  (pounds) 

If  umber  ot  Fruita  per  Plant. . 

Wei^t  of  Fruits  <gTeiiia) 

Yield  per  iquare  (oot  (grams) 
Yield  per  square  foot  (pounds) 
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The  table  ehows  that  op  to  the  time  when  the  fertilizera  in 
the  artificial  soil  were  proved  (by  the  ohemioal  analyses)  to  be 
ezbatisted,  the  plaDts  in  artificial  soil  had  produced,  per  sqnare 
foot  of  bench  space,  seven  per  cent  more  tomatoes  than  those 
in  the  natural  soil,  while  the  latter  had,  np  to  that  time,  three 
veeks  more  of  growing  season. 

It  is  possible  that  the  plants  in  natural  soil,  if  they  had  beeo 
set  further  apart,  would  have,  in  the  same  time,  made  a  larger 
crop  per  foot  of  bench  space.  It  is  possible  too,  that  with  an 
increased  supply  of  fertilizers  the  plants  in  artificial  soil  would 
have  given  a  largely  increased  yield.  We  cite  these  figures  only 
to  show  that  the  tomato  crop  can  be  successfully  grown  in  a  soil 
made  of  ashes  and  peat,  such  as  we  have  described,  with  the  aid 
of  commercial  fertilizers. 


I.— A  forcing-bouse  tomato  crop  yietdinf  about  two  ponods  of  &nit 
for  each  square  foot  of  beach  room,  takes  in  the  vtaea  and  fniit,  for 
every  huodicd  square  feet  of  bench  space,  not  less  than ; 

Qnini,  PoaDdi.  Oodos. 

Nitrogen j6S  Equivalent  to  Nitrate  of  Soda  3        s 

Phosphoric  Acid.      65  "  "  Dissolved  Bone  Black    o      13 

Potash- 363  "  "  Mnriate  of  Potash  i        9 

Of  this  from  a  fourth  to  a  fifth  only  is  in  the  vines. 

3.— To  enable  the  plants  to  get  these  fertilizer  elements  as  required, 
there  should  be  a  large  excess  of  them  in  the  soil,  periiaps  double  the 
quantity  given  above. 

3. — Every  100  pounds  of  tomuto  fruit  takes  from  the  toil  approz- 

OnnM*.  O1UIM& 

Nitrogen a.3    Equivalent  to  Nitrate  of  Soda  14 

Phosphoric  Acid.      o.g  "  "  Dissolved  Bone  Black  5 

Potash 4.6  '*  "  Muriate  of  Potash  10 

4. — It  is  possible  to  grow  a  crop  of  forcing-house  tomatoes,  amount- 
ing to  two  or  more  pounds  per  square  foot  of  bench  space,  perfectly 
normal  in  size,  color,  taste  and  chemical  composition,  by  the  aid  of  com- 
mercial (ertilizers  alone,  and  in  soil  composed  of  coal  ashes  and  peat. 

The  scope  of  these  experiments  has  been  oousiderably  enlarged 
and  they  will  be  oonUnued  dnriog  the  seasou  of  1896  and  1696. 
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FEBTILIZBRS  FOB  FORCINO-HOUBE  CROPS. 


THE  USE  OF  AN  ARTIFICIAL  SOIL  AND  COMMERCIAL 
FERTILIZERS  IN  FORCING-HOUSES. 


Bt  £.  H.  Jenkimb  and  W.  E.  Bbittok. 


We  are  DOt  at  present  prepared  to  recommend  any  departure 
from  those  methods  of  raising  a  forcing-house  urop  of  tomatoes 
which  experience  baa  approved. 

The  experiments  of  a  single  season  and  of  a  single  observer, 
and  on  the  very  small  scale  made  necessary  by  our  limited  space, 
are  necessarily  quite  inconclusive. 

Moreover  these  experiments  were  not  nndertaken  with  the 
object  of  learning  whether  artificial  soil  could  be  generally  used 
in  forcing-houses  as  a  substitute  for  natural  soil,  but  solely  to 
determine  bow  much  nitrogen  in  the  soil  was  necessary  for  the 
fiill  development  of  the  tomato  plant. 

Tet  we  feel  justified  in  calling  attention  to  certain  apparent 
advantages  in  using  the  artificial  soil  which  we  have  described. 

Coat. 

For  every  100  square  feet  of  bench  space,  about  2200  pounds  of 
ufled  coal  ashes  and  63  pounds  of  dried  peat  or  leaf  mold  is 
required  to  fill  the  bench  eight  inches  deep  with  soil.  Experi- 
ments are  now  in  progress  to  determine  whether  the  use  of  peat 
is  necessary.  • 

About  10  pounds  of  oommercial  fertilizers  are  needed  for  this 
bench  space,  costing,  at  present  ruling  tun  rates,  less  than  21 
cents.  The  cost  of  these  things  is  tO  he  compared  with  the  cost 
of  providing  a  considerably  greater  weight  of  rich  compost  oon- 
uuning  a  large  relative  amount  of  stable  manure. 

In  very  many  cases,  the  cost  of  filling  the  benches  with  the 
artificial  soil  must  be  very  much  less  than  the  cost  of  filling 
them  with  rich  garden  soil. 

Early  Maturing  of  Crop. 
The  greatest  expense  in  mnning  a  forcing-house  is  the  artificial 
beat  required,  and  for  this  reason,  quick  growth  and  early  matu- 
rity are  extremely  desirable.     Regarding  the  relative  availability 
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of  the  potash  and  pboBphatesin  compost  and  in  oommercial  fertili- 
zers, we  know  little,  but  it  is  very  certain  that  the  oitrogen  of 
composts  is  slowly  available  as  compared  with  the  nitrogen  of 
nitrates. 

Onr  tomato  tests  above  described  showed  too,  very  clearly, 
that  plants  in  nataral  soil  made  much  slower  growth  and  were 
slower  in  fraitiog  than  those  in  artificial  soil  aapplied  with 
nilralea.  Tboagh  the  former  were  set  tally  three  weeks  earlier, 
both  began  fruiting  at  the  same  tima  These  facts  have  already 
been  shown  on  page  80. 

^eedom  from  Inteata  and  Fungi, 
The  coal  ashes,  which  constitate  about  97  per  cent,  of  tbe  arti- 
ficial soil,  are  of  course  absolutely  free  from  all  forms  of  life, 
when  taken  for  forcing-honse  nse.    This  is,  by  itself  considered, 
an  advantage. 

The  peat,  while  by  no  means  free  from  low  forms  of  life,  is  yet 
far  less  adapted  to  their  existence  and  growth  than  the  rich  gar- 
den soil.  It  was  noticed,  when  the  benches  were  cleared  out 
in  the  summer,  that  the  wood  under  the  artificial  soil  was  hard 
and  Bonnd,  while  under  the  natural  soil  it  had  decayed  quite  per- 
ceptibly in  a  single  season  through  the  agency  of  the  microbe 
life  in  the  soil,  of  which  the  artificial  soil  was  comparatively 
destitute. 

Fk-eedom  from  Nematodes  in  Particular. 
'      Tomatoes  grown  under  glass  are  usually  attacked  at  the  root 
by  a  species  of  small  worms  known  as  Nematodes  (Heterodera 
radicicola),  which  induces  the  well  known  root-galla. 

The  soil  becomes  so  infested  with  these  worms  that  it  cannot  be 
used  two  seasons  in  sncoession  for  tomatoes. 

The  practice,  therefore,  is  to  throw  it  out  and  let  it  lie  over  ooe 
winter.  Freezing  tbe  soil  greatly  diminishes  the  number  of  the 
nematodes,  so  that  it  can  be  used  in  the  forcing-house  again  the 
third  season. 

Wherever  natural  soil  was  used  in  our  tests,  we  found  the 
roots  thoroughly  infested  with  nematodes  and  covered  with  galls. 
On  the  oontrary,  where  artificial  soil  was  used,  no  root-galls 
whatever  were  found  beyond  the  ball  of  earth  set  with  the  plant. 
In  this  they  were  quite  abundant. 


Digitized  By  Google 


LETTUCB   QBOWN   IH  THB   FOBCINO-HOUSE. 


ON  THE   CHEMICAL  COMPOSITION   OF  LETTUCE 
GROWN  IN  THE  FORCING-HOUSE. 


Bt  E.  H.  Jenkins  a2(d  W.  E.  Bbittok. 


Ezperinienta  of  the  same  kiad  as  those  Tally  desoribed  in  the 
previous  paper,  page  7fi  of  this  Report,  have  been  made  with 
lettuce. 

Ezteoded  notice  of  them  is  deferred  till  farther  tests  are  com- 
pleted, bat  the  following  data  have  valae  apart  from  their  «on- 
neotion  with  oar  special  liae  of  work  and  are  accordingly  given 
here. 

The  boase  was  not  well  adapted  for  growing  lettuce,  being 
fitted  with  benches  and  bottom  beat  instead  of  solid  beds. 

Each  plot,  3  feet  11  inches  by  2  feet  11^  inches,  had  an  area 
of  1 1{  square  feet  and  200  pounds  of  the  peat  and  aabes  miztare 
filled  it  to  the  depth  of  six  inches.  The  mixture  oontained  five 
per  cent  of  peat  moss. 

The  variety  of  lettuce  grown  was  Simpson's  White  Seeded 
Tennis  Ball.  The  seed  was  sown  in  fiats  and  as  soon  as  the 
plants  were  large  eooagh  to  handle  they  were  pricked  out  foor 
inches  apart  each  way  on  the  bench.  They  remained  here  nntil 
ready  to  be  transferred  to  the  experimental  plots,  when  they 
were  set  eight  inches  apart  each  way,  making  thirty  plants  in 
each  plot. 

The  quantities  of  plant  food  added  to  this  soil  are  shown  in 
the  table,  which  also  presents  in  detail  the  reBolts  of  the  experi- 
ment. 

When  the  crop  was  harvested,  the  lettuce  heads  were  cut  close 
to  the  surface  of  the  soil,  immediately  weighed  in  their  fresh  ood- 
dition,  and  dried  for  analysis. 

The  roots  were  pulled  and  the  soil  separated  as  well  as  could 
be,  but  as  is  seen  by  the  large  amount  of  matter  "  insoluble  in 
acid  "  the  separation  was  quite  imperfect  and  a  part  of  the  fertil- 
inng  elements  found  on  analysis  had  not  really  entered  the  roots, 
but  was  in  the  adhering  soil.  The  chemical  analyses  were  made 
by  Messrs.  Wiuton  and  Ogdeo, 


Digitized  By  Google 


94       CONIIKCTICDT   EXPERIMENT  STATION   BEPOKT,   1895. 

Tabl£  I. — Fbbtilizbbs    Appubo  and  Cbops  Habtbstxd   (in 
qbaub). 

FerUnigM  ipplled.  Plot  M.  Plot  M.  Plot  H.  Plot  4L 

NitK^ien    I.ll  11.86  16.68  Sl.34 

BquLTolent  Nitrate  o(  Si>da U.i  U.O  103.1  I33.t 

Phosphoric  A<ad 6.80  6.80  6.80  6.80 

Bquivalent  dusolvMt  Bone  Black  40.0  40.0  40.0  40.0 

PotMh 24.24  34.24  34.24  34.24 

EquiTBlent  Muriate  of  PotsBh  ..  48.5  4S.6  48.5  48.S 
Crop*  tirveatwt. 

LBttuco  Heads 1232.8  3217.6  3120.6  3083,1 

Lettuce  Boots* 219.6  361.3  368.4  368.5 

ToUl 1462.4  2678.9  3089.0  3461.8 

Dry  Subatauce  of  Crop 306.6  346.2  849.56  36S.33 

Table  II. — Composition  op  thb  Fbbsh  Plants. 

Plot  98,  Plot  n.  Plot  40.  Plot  41. 

BodU.    Haadg.  BeoU.   Bute.  Bool*.    Hudi.  Boot*.  B«*ili. 

Water 60.66    90.33  63.84     91.89  60.1G    92.66  60.83  93.06 

Nitrogen 196      .186  .287      .321  .236      .286  .329  .347 

PhospboricAcid..         .148      .100  .180      .088  .103      .016  .103  .013 

PotBab 292      .663  .293      .564  .321      .566  .317  .666 

Insoluble  in  Acid.    30.76       ....  21.69       ,...  23.31       ....  21.87 

Table  HI. — Thb  Quantities  op  Nitbogbn,  Pbobphobio  Acid  and  Potash  tjis 
w  BT  TEE  Chops  (in  orahs). 
Plot  n.  Plot  at.  Plot  «>.  Plot  M. 

Ill    I    i   i     lit     111 

MEBH  dEOH  MBH  a        m     t- 

Nitrogen 43     3.39    3.72  .86      4.90      6.16  .87       6.41       1.38  .86      1.63     SH 

Ptioaptioric  Acid.  .33     1.32     1.64  .47       1.94      2.41  .31      2.07       3.44  .38      3.16     t-^ 

Potaah. 84    6.84     1.68         1.06     13.63     13.S8         1.18     18.40     16.58         I.IT     I7A6   !«' 

Ratio    of     Phoa- 

phoric  Add  to 

KitTDgen     and 

Pota^ I:l.8r4.9  1:2.4:5.6  1:8.0:6.8  1:>.1:1.(I 

Tbe  facts  which  this  experiment  has  develo|>ed  maybe  snm- 
msrised  as  follows : 

1.  Lettuce  of  good  qnalitj  can  be  grown  nnder  gUu  la  an  artificioJ  | 
soil  audi  «9  we  have  described,  with  the  nse  of  commercial  fertilizers.  I 

We  are  not  prepared  to  saj  at  present  that  its  quality  is  as  good  as  ' 

the  best  lettnce  grown  in  rich,  natural  soil. 

2.  A  crop  of  forcing-hoiue  lettuce,  raised  as  above  described,  takes 
from  the  soil  in  roots  and  heads,  per  looo  heads,  not  less  than : 

QriDia,  Poqaili.   Oddom. 

Nitrogen 283.6  Equivalent  to    3  15  Nitrate  of  Soda 

Phosphoric  Acid    87.7  "  t  2  Dissolved  Bone  Black. 

Potash 631.0  "  a  10  Muriate  of  Potasli. 

*  With  mucb  adbering  soil. 
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3.  To  Bnpply  this  plant  focrd  to  the  soil  under  the  condition*  of  onr 
experiment,  it  was  neceaaaif  to  add  to  tha  aoll  the  following  quantttiea 
of  fertilisera  per  1000  plants,  or  per  387  square  feet,  the  area  naed  in  onr 
experiment  for  1000  plants. 

FoDEidi.  Oonen.  CwUdi  cmiM. 

Hitrate  of  Soda 9  13  3$ 

DiasolTed  Bone  Black..  3  15  4 

Muriate  of  Potash 3  B  7 

IT 

Iioas  of  Fertilizer' Niirog&iiH 

It  may  not  be  ont  of  place,  id  a  discnseion  of  the  Ditrogen- 
sapply  for  the  boiI  of  forciog  hoosee,  to  call  attention  to  some 
recent  observatioDB  regarding  the  loBs  of  nitrogen,  not  only  from 
stable  manure  itself,  bnt  from  nitrogenooB  fertilizers  of  varioaB 
kinds,  nitrateB,  ammonia  salts,  nrine,  fresh  vegetable  matter,  etc., 
when  they  are  naed  in  connection  with  stable  manure. 

It  has  been  known  for  some  time  that  in  full  access  of  air,  the 
nitrogen  of  nitrates  as  well  as  that  of  organic  matters  oconrring 
in  manure,  may  be  lost  as  nitrogen  gas  by  the  action  of  microbes. 

That  losses  similar  in  kind,  if  mnoh  less  oonsiderable  in  amonnt, 
may  occur  in  soils,  is  perhaps  not  as  fully  established,  but  seems 
quite  probable. 

Wagner,  as  the  result  of  carefully  made  vegetation  experi- 
ments, conclndes  that  the  nitrogen  of  weil  rotted  stable  manure 
is  very  much  less  readily  available  to  plants  than  has  been  gener- 
ally supposed.  In  Wagner's  trials  the  availability  of  the  nitrogen 
of  nitrates  being  taken  as  100  per  cent.,  that  of  the  nitrogen  of 
rotted  stable  manure  was  about  45  per  cent,  while  that  of  various 
other  organic  matters  commonly  used  as  fertilizers  ranged  from 
60  to  70  per  cent. 

On  the  other  hand,  EHhn  found  as  a  result  of  somewhat  umilar 
tests,  that  if  the  availability  of  the  nitrogen  of  solphate  of 
ammonia  (itself  a  little  less  quickly  available  than  nitric  nitrogen 
perhaps)  was  called  100  per  cent.,  that  of  freth  cattle  dnng  was 
82  per  cent. 

This  disagreement  between  the  observations  of  the  two  experi- 
menters is  to  be  explained  probably  by  dlfierences  in  the  kind  of 
microbe  life  of  the  soil  or  mannre,  or  in  the  conditions  affecting 
this  microbe  life,  dnring  the  coarse  of  the  experiment,  depending 
on  the  age  and  keeping  of  the  stable  manure  or  dung. 

In  connection  with  his  experiments,  Wagner  observed  that 
nitrates  dissolved  in  a  water-extract  o(  J^e»h  horse  dung,  were 
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destroyed  with  liberation  of  fne  nitrogen.     When  its  miorobes 
are  killed  dung  does  not  have  this  effeot 

What  Is  particnlarly  neir  and  striking  in  Wagner's  observa- 
tions, hovever,  ia  thtttjreah  dang  used  with  nitrates  or  with  green 
vegetable  substaoces  as  a  fertiliur,  may  so  depress  their  fertiliz- 
ing effect,  that  the  increase  of  crops  secured  by  the  horse  dnng 
and  nitrates,  etc.,  together,  may  be  less  than  is  produced  by  the 
nitrates,  etc.,  alone.  The  folkiwing  statement  of  the  yields,  in 
one  of  his  experiments,  shows  this  fact  : 

Vo.ot  Sit  ButUr  onODpuWirf Ditrocen 

Biperl-  of  Crop    In  tBrfillMr  ihcra  vh 

rncnt.  FeitHlier  tmd,                    inntat}.   nooTcml  la  the  Crap* 

1  TNo  added  nitrogea 13.S  

Witboat  tretb     I  gram  mtrogeD  added  u 


horae-duDg. 


4  f  No  added  nitrogen 2.9  

With  fVesb  hone-  I  1  gram  nitrogen  added  m 

5  dung,  Buppl;--^      Ditmte . EO.I  10 

lug   2  gnune    I  gmm  nitrogen  added  as 

6  nitrogen.  (^     green  vegetable  matter        IG.I  4 

Here  it  appears  that  soil,  to  which  were  added  three  grama  of 
nitrogen,  vie :  two  grama  in  form  of  J^eth  horse  dung  and  one 
gram  in  form  of  nitrate  of  soda,  yielded  a  very  considerably 
smaller  crop  than  the  same  aoil  to  wbioh  one  gram  of  nitrate 
nitrogen  was  added  wUhoiU  dung. 

This,  according  to  Wagner,  is  explained  by  the  fact  that  the 
miorobes  in  the  /reth  dnng  eipelled  nitrogen  in  the  gaseous  form, 
both  from  the  dung  itself  and  from  the  nitrate,  before  vegetation 
could  asdmilate  it. 

While  the  horae  dung  applied  in  Wagner's  trials  was  fresh  and 
the  quantities  were  much  larger  than  are  ordinarily  used  in  farm 
practice,  yet  the  facts  above  cited  have  a  very  important  bearing 
on  the  use  of  fresh  stable  manure  and  possibly  on  the  value  of 
composts,  sDch  as  are  used  for  forcing-house  soil,  in  which  the- 
proportion  of  stable  manure  is  approximately  near  to  that  which 
was  used  in  Wagner's  tests,  where  a  Urge  loss  of  nitrogen  was 
observed. 

It  might,  therefore,  happen  that  applications  of  nitrates  or  other 
nitrogenous  fertilizers  to  the  soil  of  the  forciug-houae,  would  have 
no  marked  efiect  on  the  crop,  while  nevertheless  available  nitro- 
gen was  deficient  and  the  crop  snfiering  in  couseqnenoe.  This 
result  might  at  least  be  expected  to  follow  the  use  of  fresh-mannre 
water. 
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A  few  observations  made  at  this  Station  bearing  od  tbis  eabject 
may  here  be  recorded  : 

Titty  grams  of  sarfaoe  soil  from  the  Station  garden,  (wbioh  is 
annually  dressed  liberally  with  mixed  cow  and  horse  manure  and 
with  fertilizer  chemical  b),  fiO  grams  of  fresh  oow  dang  and  50  grams 
of  fresh  hOTse  dang  were  stirred  np  with  water,  each  in  a  separ- 
ate vessel  and  the  mnddy  liquids  were  strained  throngb  tafts  of 
glass  wool.  Tbis  was  repeated  till  the  volume  of  the  filtered 
liquid  amounted  in  each  case  to  750  c  c  To  each  was  then  added 
five  grams  of  sodiam  nitrate  and  water  to  make  1000  c  c 

Nitrogen  as  nitrates  was  immediately  determined  in  eacb  solu- 
tion. The  flaskB  were  tightly  stoppered  and  kept  in  a  closet, 
nearly  dark.  From  time  to  time  nitrogen  was  again  determined, 
aa  shown  in  the  following  statement,  which  gives  the  weight  of 
nitric  nitrogen  (in  grams)  found  in  25  o.  o.  of  these  solutions  on 
the  dates  named  and  the  corresponding  per  cent,  loss  of  nitrogen: 

HliroceD.     Per 

Maroli  23...  .019& 

March  30...  .0196 

April      B...  .0193 

April    33...  .0190 

May     S4...  .0I9S 

Nov.     ao...  .0193  1.0  .0160  15.S  ,0166         2>.i 

Jan.      28...  .0186  4.6 

It  appears  that  in  the  extract  of  garden  soil,  very  little 
nitrogen  was  lost  through  reduction  of  nitrates  daring  ten 
months. 

The  extracts  of  fresh  horse  dung  and  fresh  cow  dung,  caused 
considerable  loss  of  nitrogen  from  the  nitrates  by  reduction. 
The  reduction  by  the  extract  of  cow  dung  was  in  this  experiment 
somewhat  slower  and  less  in  amount  than  that  of  the  horse  dung. 

While^the  gains  and  losses  of  nitrate  nitrogen  in  several  oases 
are  within  the  limits  of  analytical  error,  it  is  probable  that  in  the 
extract  of  horse-dung  after  May  24,  nitrates  began  to  increase  by 
nitrification  of  the  organic  nitrogen. 

In  a  further  experiment  two  extracts  were  prepared  in  precieely 
the  way  above  described,  tlie  one  from  50  grams  of  fresh  horse 
dung,  the  other  from  50  grams  of  a  potting  soil  prepared  for  use 
in  the  forcing  house.  Tbis  was  made  of  puture  sod  and  the  soil 
just  beneath,  composted  with  about  one-third  their  bulk  of  mixed 
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horse  and  cow  manure.  The  mixture  made  in  the  summer  of  1894 
had  stood  in  a  conical  compact  pile,  exposed  till  the  fall  of  1895. 
The  soil  for  this  experiment  was  taken  from  the  interior  of  this 
pile  at  a  depth  of  2-3  feet. 

To  each  of  the  extracts  prepared  as  above  and  meaenring  1000 
CO.,  five  grams  of  nitrate  of  soda  were  added. 

The  following  table  shows  the  quantity  of  nitrogen  as  nitrates 
and  the  losses  found  at  various  dates  in  these  two  preparations  : 

Bitruiol  Foitlnii  Soil.  Sitnct  of  frttli  korK-dnnc. 

UUroicn.  Per  csDt.  toia.  Kltroccn.  Fgr  cnt.  tOM. 

Nov.  aa 0201  ,0200  

Dec   21 .01Sp4  SJ  .0192  4.O 

Jan.   28 0186  7.5  .0164  1S.0 

While  the  surface  soil  of  the  garden  referred  to  on  page  94, 
although  heavily  dressed  each  year  with  stable  manure,  had  little 
or  no  effect  in  destroying  nitrates,  the  potting  earth  (made  by 
composting  contiguoos  paetnre  sod  and  a  few  inches  of  underlying 
soil  with  stable  manure),  reduced  nitrates  to  aboat  half  the  extent 
caused  by  fresh  horse  dung. 

This  reanit  is  in  accord  with  familiar  facts.  The  surface  soil 
of  tilled  ground  is  commonly  or  always  charged  with  oxidiz- 
ing and  nitrifying  organisms.  Fresh  and  damp  compost  heaps 
where  vegetable  or  animal  matters  are  abundant  and  the  soil  of 
forests,  low  meadows  and  bogs,  contain  little  or  no  nitrates,  and 
their  bacterial  growths  are  of  the  deoxidizing  or  reducing  kinds. 
It  is  probable  that,  near  the  surface  of  the  heap  of  potting  earth, 
nitrifying  organisms  wero  abundant  at  the  very  time  when  the 
sample  taken  from  the  interior  was  found  to  have  a  denitrifying 
effect. 

Accordingly  the  use  of  potting  earth  from  the  exterior  of  a 
compost  heap  may  occasion  no  loss  of  nitrate-nitrogen,  while 
earth  from  the  interior  of  the  heap  may  reduce  nitrates  and  cause 
serious  waste  of  any  nitrate  that  is  applied  as  a  fertilizer. 

It  is  therefore  advisable,  sometime  before  using  potting  com- 
post, to  place  it  nnder  cover  awily  from  rain,  and  to  intermix  it 
thoroughly  and  frequently  and  to  keep  it  in  rather  shallow  heaps. 
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The  experimenta  here  described  are  a  continnation  of  work  done 
in  previous  years,  references  to  which  are  given  in  the  Eighteenth 
Report  of  this  Station,  1B94,  page  73. 

Mr.  BriltoD  has  had  entire  charge  of  the  preparation  of  the 
seed  and  soil,  filling  the  pots  and  caring  for  the  crops  through 
the  whole  period  of  growth. 

All  the  chemical  work  involved  has  been  done  by  Messrs. 
Winton  and  Ogden,  chemists  of  the  Station. 

Scope  of  the  Vegetation  Experiments  of  ]S95. 

In  1B94  ve  Btndied  the  availability  of  nitrogen  by  vegetation 
experiments  with  maize,  grown  in  pots  of  artificial  soil,  and 
supplied  with  relatively  small  qnantities  of  nitrogen  in  various 
fertilizers. 

The  availability  of  the  nitrogen  in  each  case  was  measured  by 
the  qnantity  of  nitrogen  which  the  crop  took  from  the  fertilizer. 

The  artificial  soil  itself  contained  only  traces  of  avulable 
nitrogen,  but  all  tbe  other  elements  of  plant  food  were  present  in 
excess  of  tfae  crop  requirements. 


Digitized  By  Google- 


100      CONNECTICUT   EXPERIMENT  STATION   REPORT,   1895. 

If  from  10  grams  of  Ditrogeo  in  form  of  nitrate,  growiog 
maize  takes  np  6  grams,  while  aoder  exactly  the  same  oondiUons 
from  the  same  qaantity  of  nitrogen  in  form  of  blood  it  takes  ap 
but  S  grams,  the  comparative  availability  of  nitrate  nitrogen  and 
blood-nitrogen  is  as  6  to  fi  or  aa  100  to  83.3. 

Bat  a  single  crop  cannot  take  all  the  nitrogen  even  of  a  nitrate 
from  the  soil,  because,  for  one  reason,  the  plant  roots  do  not  reach 
every  particle  of  the  soil.  73  per  cent,  is  the  largest  proportion 
of  the  soil-nitrogen  which  a  dngle  crop  has  been  able  to  secure 
in  our  experiments. 

Still  less  can  one  crop  take  all  the  nitrogen  from  those  animal 
or  vegetable  matters  which  decompose  bat  slowly  in  the  soil.  In 
any  case  therefore  more  or  less  fertilizer-nitrogen  fails  to  enter 
the  crop. 

In  the  case  just  given,  4  grams  of  nitrate  nitrogen  and  5  grams 
of  blood  nitrogen  remain  in  the  stubble,  roots  and  soil,  or  pass 
into  the  air.  The  question  at  once  arises,  may  not  the  5  grams 
of  blood  nitrogen  supply  more  nitrogen  to  the  next  crop  than  the 
4  grams  of  nitrate  nitrogen  ?  If  so,  the  results  of  a  single  year's 
cropping  do  not  give  the  full  value  of  blood-nitrogen  as  com- 
pared with  nitrate  nitrogen.  The  after-effects  of  both  must  be 
studied. 

To  do  this,  additional  quantities  of  the  same  forms  of  nitrogen 
were  mixed  with  the  soil  of  the  pots  that  had  been  used  in  the 
tests  of  1894,  and  in  18S5  they  were  made  to  bear  a  crop  of  oats 
followed  by  a  crop  of  maize.  From  the  quantities  of  nitrogen 
which  these  crops  contained  is  calculated  the  availability  of  nitro- 
gen as  before. 

'Sow  if  in  the  second  year  for  every  6  grams  of  nitrogen  taken 
by  the  crop  from  nitrate,  6}  grams  are  taken  by  the  crop  from 
blood,  instead  of  5  as  in  the  first  year,  this  extra  i  gram  must 
have  come  from  nitrogen  applied  the  previous  year,  which  had 
become  available  to  the  second  year's  crop,  and  the  relative  avul- 
ability  of  the  two  forms  of  nitrogen  is  by  so  much  nearer  alike. 

The  artificial  soil  in  onr  experiments  was  impregnated  with 
a  watery  infusion  of  rich  garden  earth,  but  the  conditions  affect- 
ing microbic  life  may  be  quite  diSerent  in  a  mixture  of  peat 
and  ashes  from  those  which  obtain  in  natural  soils,  and  it  is  likely 
that  the  relative  availability  of  nitrogen  in  various  vegetable  and 
animal  matters  may  differ  in  different  kinds  of  soil,  because  the 
rapidity  with  which  a  nitrogenous  organic  substance  decomposes 
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aod  yields  Ub  nitrogen  to  plaats  largely  depends  oo  the  character 
and  activity  of  the  microbes  within  the  soil,  which  appear  to  be 
mnoh  inflaenood  by  texture,  tillage  and  varioas  cooditiona. 

These  considerations  led  ua  to  make  two  parallel  series  of  veg- 
etation  experiments  in  addition  to  those  here  described ;  one 
with  soil  taken  from  tinder  old  pasture  turf  which  bad  not  been 
broken  up  for  thirteen  years,  nor  top-dressed  for  ten  years ;  the 
other  with  soil  from  a  plot  planted  to  corn  for  five  years  in 
sacoession  without  being  dreMed  daring  that  time  with  either 
manure  or  fertilizers. 

Before  publishing  any  results  of  these  experiments  with  natural 
soils,  we  desire  to  repeat  them  with  improvements  suggested  by 
recent  experience  and  hope  to  make  some  report  of  them  a  year 
or  two  hence. 

ThB   APFARA.TITS   AND   MbTBOD. 

These  have  been  fully  described  in  our  Report  for  1894,  page 
74,  and  in  all  points  not  specially  noted  in  the  following  pages  the 
same  apparatus  and  method  were  employed  in  both  years. 

Teoetation  Espebihent«  in  Artificial  Soil.     1895, 
A.    Oat  Ceop. 

These  include  those  pots  used  in  1894,  numbered  from  5  to  21, 
33  to  27,  102  to  117,  123  to  130,  135  to  137,  142  to  147.  (See 
pages  B3  to  86,  Report  of  1894.) 

Soil  and  FkrtUizera. — The  pote,  after  the  harvest  in  1894,  stood 
in  a  very  dry  cellar  through  the  winter. 

Just  before  planling  time  in  the  spring  of  1 895  the  soil,  consist' 
ing  of  coal  ashes  and  peat  with  the  roots  of  the  crop  of  1894,  was 
poured  out  of  each  pot,  such  roots  as  had  not  decayed  were  pul- 
verized aod  mixed  with  the  soil,  and  after  iucorporaling  the  fer- 
tilizers also  with  the  soil,  the  whole  was  filled  into  the  pot  on  the 
layer  of  gravel  as  described  on  page  78,  Report  of  1894. 

Each  pot  received  5  grams  of  phosphate  of  potash,  .25  gram  of 
sodium  chloride,  .6  gram  of  sulphate  of  magnesia  and  13  grams 
of  carbonate  of  lime.  The  phosphate  of  potash  contained  49,27 
per  cent,  of  potash  and  35.82  per  cent,  of  phosphoric  acid,  so 
that  in  1895  each  pot  acquired  2.46  grams  of  potash  and  1.79 
grams  of  phosphoric  acid.     This,  in  addition  to  the  amount  of 
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these  iDgredieDtB  left  in  the  soil  from  the  applioation  made  in 
1894,  could  hardly  have  failed  to  provide  both  potash  and  pfaoB- 
pboric  acid  in  excess  of  the  crop  requirementa,  for  the  largest 
crops  harvested  in  1895,  from  pots  12  and  13,  took  but  .56  and 
.60  grams  o(  pbosphorio  add  and  2.18  and  2.20  grams  of  potash 
respectively,  from  the  aoil. 

The  nitrogenous  mattera  used  in  these  ozperimeDts  were  the 
following : 

Commercial  Nitrate  of  Soda,  slightly  dried  to  facilitate  grind- 
ing and  weighing  and  containing  16.15  per  cent,  of  nitrogen. 
This  was  a  part  of  the  same  preparation  which  was  ased  in  1894. 

Dried  Blood,  bought  from  a  dealer  in  fertilizers,  which  contained 
11.4  per  cent,  nitrogen.' 

Castor  Pomace,  No.  4546,  a  ground  residue  left  after  the 
removal  of  oil  from  the  castor  bean  (Bieintta).  Tbe  sample  con- 
tained 4.98  per  cent,  of  nitrogen. 

Castor  Pomace,  No.  4545*  another  sample,  containing  4.78 
per  cent,  of  nitrogen. 

Cotton  Seed  Meal.  Bright  yellow  meal  from  tbe  Connecticat 
market,  containing  8.39  per  cent,  of  nitrogen. 

Dry  Ground  Fish,  containing  9.51  per  cent  of  nitrogen. 

Ground  Horn  and  Hoof  from  Chicago.  Said  to  be  made  from 
horns  and  hoofs  steamed  under  high  pressure,  which  renders  them 
brittle  and  easily  reducible  to  a  fine  powder.  The  sample  con- 
tained 16.59  percent,  of  nitrogen  and  is  part  of  the  same  prepa- 
ration which  was  used  in  1894. 

"Bone  Tankage,"  bought  in  New  Haven,  which  contained  6,10 
per  cent,  of  nitrogen. 

Linseed  Meal,  used  extensively  in  this  State  as  a  cattle  food 
but  also,  among  tobacco  growers,  as  a  fertilizer.  It  contained 
6.48  per  cent,  of  nitrogen. 

Raw  Leather,  45S1,  Steamed  Leather,  4623,  Roasted  Leather, 
4633,  and  Dissolved  Leather,  4636,  have  already  been  described 
on  page  20  of  the  present  Report. 

All  of  tbe  above  materials  were  pulverized  to  pass  circular 
holes  -^  inch  in  diameter. 

The  arrangement  of  the  series  of  tests  and  tbe  quantities  of 
nitrogen  used  in  them  are  shown  in  Table  I,  p.  106. 

Before  planting,  the  pots  received  the  maximum  quantity  of 
water  which  was  to  be  supplied  to  them  during  tbe  test,  together 
with  the  soil-infusion  already  spoken  of. 
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S«ed  and  Planting. — From  a  large  quantity  of  seed  oats,  ker- 
nels were  selected  whicb  weighed  between  .03  and  .04  gram  each. 
After  they  had  sproated,  10  kernels  were  planted  in  each  |>ot. 

To  do  this,  650  grams  (one  pound  and  seven  oanoes)  of  soil 
were  removed  from  the  pot,  the  kemele  were  placed  at  regular 
distances  apart  on  the  surface  thua  prepared  and  the  removed 
soil  was  replaced,  oovering  the  seeds  to  a  depth  of  abont  one 
inch.    The  ten  kernels  contained  .0066  grams  of  nitrogen. 

The  planting  was  done  on  the  22d,  23d,  and  24th  of  April, 

On  the  26th  the  oats  hegan  to  come  up. 

Care  during  Growth. — After  planting,  the  pots  were  removed 
to  the  snmmer  vegetation  house  described  in  our  last  Beport. 

The  water  supply  was  kept  between  80  and  60  per  cent,  of  the 
water-holding  capacity  of  the  soil  (see  foot-note  page  108)  by  the 
means  fully  described  in  the  last  Report,  page  87. 

Soon  after  the  plants  had  developed  a  single  leaf,  a  number  of 
them  became  unhealthy,  but  only  in  those  pots  which  received 
the  larger  quantities  of  organic  nitrogenous  matters.  The  soil  in 
some  of  these  pots  acquired  a  musty  smell. 

Plants  supplied  with  quickly  available  organic  nitrogen,  dried 
blood,  for  instance,  were  more  sickly  in  appearance  than  those 
supplied  with  tankage  or  roasted  leather.  Plants  in  the  pots 
having  2,4  grams  of  nitrate-nitrogen  were  perfectly  healthy  and 
dark  green,  while  those  having  the  same  quantity  of  blood-nitro- 
gen were  yellow  and  sickly. 

Flante  having  .8  gram  of  blood-nitrogen  were  thrifty  in  appear- 
ance, those  having  donble  that  quantity  had  paler  leaves,  those 
with  three  times  that  quantity  were  very  sickly. 

The  plants  with  the  smaller  quantities  of  nitrogen  recovered 
and  made  good  growth  and  all  fruited  well,  those  with  the  larger 
quantities  remained  backward  and  sickly  and  in  some  cases  died. 

It  appeared  quite  certain  that  the  rapid  decay  within  the  soil 
of  such  large  quantities  of  nitrogenous  matter  had  injured  or  pois- 
oned the  growing  plants. 

No  such  effect  had  been  anticipated  because,  in  1894,  the  same 
kinds  and  guantiliea  of  nitrogen  had  been  used  with  the  same 
soil  and  pots,  and  the  maize  crop  grown  in  them  was  healthy 
through  the  season.  Oats  thus  appear  to  be  more  susceptible  to 
injuries  from  such  decaying  matters  than  maize. 

Harvesting. — On*  July  9th  the  crops  were  separately  ont,  air- 
dried,  and  weighed.     Determinations  of  moisture  and  of  nitrogen 
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■were  made  io  the  air-dry  crops,     Theae  figures  are  presented  and 
disonssed  on  subsequent  pages. 

B,  Maize  Crop. 

The  pots  from  which  the  oat  crops  bad  been  out  wore  after- 
ward planted  to  maiee,  without  the  addition  of  any  fertiliser  and 
without  disturbing  the  soil. 

Three  selected  kernels  of  Early  Canada  Coro,  each  weighiog 
between  .40  and  .44  gram,  and  containing  in  the  aggregate  about 
.0067  gram  nitrogen,  were  soaked  in  water  until  the  swelling 
radicles  were  perceptible  under  the  seed  coats  but  bad  not  broken 
throngb,  and  planted  in  each  pot. 

Holes  an  inob  and  a  half  deep  were  made  in  the  soil  with  a  peg, 
in  each  bole  a  kernel  was  placed  and  tbe  soil  pressed  together 
over  it. 

The  planting  was  done  on  July  24th.  On  the  26th  most  of  the 
plants  irere  up.  The  crops  grew  satisfactorily  and  appeared 
healthy  until  the  nitrogen  supply  in  the  soil  gave  out.  Id  those 
pots  where  tbe  oat  crop  bad  been  a  failure  on  account  of  tbe  pois- 
oning of  the  plants  by  the  rapidly  decomposing  organic  matter, 
the  maize  crop  was  thriftiest  and  largest,  because  in  these  tbe  oat 
crop  bad  taken  ofil  but  little  of  the  nitrogen, 

Tbe  maize  crops  were  harvested  on  October  3,  1895, 

In  Table  I  are  given  the  weights  of  the  separate  crops  and  of 
the  nitrogen  in  them.    A  discussion  of  tbe  resultB  follows. 

The  following  explanations  are  referred  to  by  small  numerals 
in  their  appropriate  places  in  tbe  table : 

2.  .8  gram  at  plaDtiDf;  time,  .8  gram  later. 

3.  .6  gram  at  ptanting  time  and  same  quantity  at  each  of  two  intervals  during 
grovrtb. 

4.  The  water  in  the  pot  was  kept  between  80  and  60  per  cant,  of  the  water- 
holding  capacity  of  the  Boii. 

6.  The  water  in  the  pot  was  kept  belween  70  and  BO  per  cent,  of  tbe  water- 
bolding  capad^  of  the  eoil. 

6.  Tbe  water  in  tbe  pot  was  kept  between  60  and  40  per  cent  of  the  water- 
holding  capacity  of  the  BoiL 

1.  Tbe  water  in  tbe  pot  was  kept  between  80  and  40  per  cent  of  the  water- 
holding  capacity  of  the  eoil. 
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Table  I — Yegktatiox  Expbbihents  op  1895.     Abtificial  Soil. 
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Table  II. — Vbgetation  Expbbihbmts  of  1894  and  1890.     AtiTtFioiAi.  Soiu 

Ome  Cbop  (Maize)  in  1694,  two   Cbops  (Oats  followed  bt 

Maize)  in  1895. 

AVAILUIUTT  or  NiTBCKIBH   FKOM    DlTFEBEKT   RAIT   HATBBULS. 


yt^lOO^IC 


AVAILABILITY   OF   ORGANIC   NITROGEN. 


107 


Table  H. — Vbgktation  Expesiuents  of  1894  and  1895,     Artificial  Soil. 

One  Ceop  (Maize)  in  1894,  two  Chops    (Oats  followed  bt 

Maize)  in  1895. —  Continued. 
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Deteruin&tioii  of  NiTROGBrf  IN  TBS  O^T  Cropb. 

JVeaence  of  NitraUa. 

Many  of  the  crops  oontaiDed  Ditrates,  and  some  of  them  very 

ooneiderable  qnantittes.      The   Jodlbauer-Kjeldahl  method  was 

thetefore  used  in  all  cases  for  determining  nitrogen. 

Direct  determinations  of  nitrate- nitrogen  in  some  of  the  ur- 
dry  crops  gave  the  Habjoined  results  : 


129        Not  more  tbaa        .12      " 

It  is  well  known  that  when  nitrates  are  abundant  in  the  soil 
they  often  enter  plants  more  rapidly  than  they  can  be  assimilated, 
and  sometimes  accumalate  in  large  smonnt.  Striking  instances 
are  to  be  foond  in  Annual  Report  of  this  Station  for  1888,  p.  62, 
and  especially  in  Kansas  Exp.  St.  Bulletin  No.  40. 

The  nitrate  nitrogen,  no  less  than  the  organic  nitrogen,  found 
in  the  crops  under  notice,  we  most  assume  to  have  been  furnished 
by  the  fertilizers  that  were  used  and  therefore  should  be  oredited 
to  these  fertilizers.* 

DtecDEsiON  OF  Tables  I  and  II. 
The  Water  Supply. 

Four  pairs  of  pots,  fertilized  with  Dried  Blood,  were  watered 
differently  for  the  purpose  of  observing  the  most  suitable  propor- 
tions of  water  to  provide  in  these  experiments. 

In  pots  14  and  16,  Table  I,  the  water  in  the  soil  was  maintained 
between  80  and  60  per  cent,  of  the  water-holding  capacity  of  the 
Soil;t  in  pots  16  and  17  between  TO  and  50  per  cent.;  in  pots  IS 

*  Various  avidence  has  indeed  been  adduced  of  late  jearB,  going  to  abow  that 
(uDgoid  vegetaCion  or  microbea  are  able  to  BHsimilate  free  atmospheric  oitrogsn, 
but  our  ItDowledge  of  the  extent  and  conditiong  ot  tbis  aliped  asBimilatioii  ia  as 
yet  too  nncerlain  to  warrant  iDtroduciog  Qiia  posajbiiity  into  our  discussion. 

f  The  qnantit;  of  water  which  tbe  perfectly  saturated  ecil  in  a  Tegelotion  pot 
holdo,  measutes  the  "  water-holding  capacity  "  of  this  soil.  In  tbese  ezperimeots 
this  quantity  of  water  wbb  389!  grams  or  8.57  pounds.  80  per  cent  ot  this  is 
3113  grams,  or  110  oiinceo. 
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sud  19  between  60  and  40  per  cent.,  and  in  pots  20  and  21 
betweeen  80  and  40  per  cent. 

In  other  pots,  the  water  sappl;  was  maintained  between  BO  and 
to  per  cent.,  but  waa  to  be  changed  at  any  time,  if  the  growth  in 
either  series  of  pots  14  to  19,  appeared  better.  The  resnlts  show 
that  in  1895,  as  in  1894,  the  largest  assimilation  of  nitrogen  was 
in  pots  where  the  soil  had  a  water  content  of  80  to  60  per  oent., 
the  amonot  used  in  all  the  other  series. 

AvailabUity  of  the  Fertilizer-Nitrogen. 

Our  own  experiments  illustrate  what  has  been  abundantly 
demonstrated  by  others,  that  the  weight  of  dry  mtUter  harvested 
(water-free  crop)  is  no  certain  measure  of  the  nitrogen  assimilated 
by  the  crop. 

The  different  crops  vary  greatly  in  the  per  cent  of  nitrogen 
which  tbey  contain,  or  otherwise  expressed,  an  ounce  of  nitrogen 
taken  by  the  crop  in  one  case  causes  a  much  larger  production  of 
dry  matter  than  in  another,  particularly  if  other  factors  which 
control  growth  are  not  alike. 

To  illnstrate  :  Pots  S,  6,  7  and  8,  Table  I,  page  lOS,  received 
.8,  1.8,  2.4  and  3.2  grams  of  nitrogen*  respectively,  in  form  of 
horn  and  hoof.  As  none  of  these  quantities  was  excessive,  and 
the  other  fertilizer  ingredients  were  present  in  abnndance,  it 
might  be  expected  that  the  dry  matter  harvested  from  the  two 
crops  together,  would  show  an  increase  somewhat  corresponding 
to  the  iDcrease  of  nitrogen.     But  they  do  not. 

The  dry  matter  of  the  crops  is  31.7,  £7.8,  27.7  and  40.7-1  From 
this  it  appears  that  0.8  gram  of  fertilizer  nitrogen  produced  more 
dry  matter  than  2.4  grams,  and  1.6  grams  of  fertilizer  nitrogen 
produced  more  than  3.2  grams.  These  figures  in  themselves 
would  be  puzzling  and  worthless. 

Bat,  the  determination  of  the  nitrogen  actually  uken  up  by 
the  crops  from  the  fertilizer,  makes  the  results  intelligible.     The 

*  The  FertlHEer.DitrogeD  ratios  ara  ID,  20,  30,  40. 
f  The  Dr;  Crop  ratios  are  10,  IB,    9,13. 

t  Tbe  Grop-nitrogeD  raUoB  are         10,  30,  38,  36^. 
Id  IS9t  there  wiis  a  much  closer  correepondence  among  ratios  of  tbe  same 

In  1894  the  Pertilizer-DitroseD  ratios  were,  10,  30,  30,  40 
"        '■    Dry  Crop  "  10,  16,  IB,  19 

"         "    Crop-Dltrogen  "  10,  18,  33,  41. 
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qnanUties  are  .384,  .118,  1.004  sod  1.404  reBpeotively.J  being  a 
regnlsr  increase  of  nitrogen  assimilated,  oorreapooding  to  the 
increase  in  nitrogen  sapplied.  This  increase  is  not  neoeasanly 
proportional  to  the  increase  of  nitrogen  supplied,  for  as  the  qnan* 
tity  of  nitrogen  in  the  fertilizer  approaches  the  greatest  amount 
which  the  plants  can  utilize,  the  increase  of  orop-nitrogen  with 
each  Buooessive  increase  of  fertilizer-nitrogen  most  grow  less  and 
less,  till  there  comes  a  point  where  inorease  of  fertilizer-nitrogen 
gives  no  increase  of  orop-nitrogen. 

In  coneidering  the  relative  availahility  of  the  different  forms  ot 
nitrogen,  as  shown  by  these  tests,  we  shall  notice,  therefore,  only 
the  quantities  of  nitrogen  which  the  crops  took  from  the  fertilizer 
supplied  to  them. 

It  is  seen  that  the  aneqaal  devetopmeut  and  nnbealthy  condi- 
tion of  the  oat  plants  in  the  pots  having  the  larger  doses  of 
quickly  decomposing  organic  fertilizers,  renders  any  oonolusions 
from  the  oat  crop  alone  uasaUsfactory. 

The  maize  crop  of  1895  was  also  very  irregular,  hut  in  all  oases 
where  the  oat  crop  failed,  or  was  small,  the  following  maize  gave 
a  large  yield:  Nos.  26,  27,  105,  109,  113, 117  and  130.  It  is  like- 
wise to  be  remarked  that  the  large  oat  crops,  in  every  instance, 
were  followed  by  small  (and  asually  the  largest  by  the  smallest) 
maize  crops.  This  fact  indicates  that  the  final  maize  crops  prob- 
ably almost  or  completely  exhausted  the  nitrogen  available  at  the 
termination  of  the  experiment.  Therefore,  a  comparison  of  the 
fertilizer- nitrogen  sapplied  in  the  two  applications  of  1894  and 
1896  with  the  crop-nitrogen  obtained  in  the  three  harvests  of 
those  years,  will  probably  furnish  a  trustworthy  estimate  of  both 
the  absolute  and  relative  availability  of  the  fertilizer-nitrogen. 

Table  II  gives  a  complete  view  of  all  the  results  of  1895  and 
of  1894,  which  are  fairly  comparable.  The  last  columns  give  the 
averages  based  upon  these  data. 

A  considerable  number  of  experiments  made  with  Dried  Blood 
as  a  source  of  nitrogen,  to  study  the  effects  of  increased  or  dimin- 
ished supply  of  water,  potash  or  phosphoric  acid,  are  excluded 
from  Table  II,  because  they  are  not  strictly  comparable  with  the 
others  in  a  discussion  of  the  availability  of  different  forms  of 
nitrogen.  Most  of  them,  however,  gave  the  same  result  as  that 
stated  in  Table  II  for  the  six  pots  there  included. 

Certun  exceptional  results,  which  in  Table  II  are  enclosed  \o 
brackets,  are  excluded  from  the  "  corrected  averages." 
t  See  foot-DoU  od  p.  109. 


ATAILABILirr  OF   ORGANIC   NETBOaEN.  Ill 

The  orop-nitrogen  in  both  pots  26  and  37,  which  received  3.3 
grama  of  nitrogen  in  Dried  Blood,  was  leas  than  in  pots  24  and  26, 
which  received  od\j  three-foarths  as  mnch  nitrogen.  This  is 
eiplained  by  the  fact  already  mentioned  on  page  103,  viz:  that 
the  oat  crop  was  seriously  damped  by  the  rapid  decay  of  the 
Ditrogeooaa  matter  within  the  soil.  A  portion  of  the  nitrogen  of 
the  decaying  matter  was  possibly  set  free  or  made  inaooessible 
to  the  following  maize  crop.  These  two  reaalts  should,  therefore, 
be  excluded  from  the  final  average. 

Since  the  crop-nitrogen  expressed  in  per  cent,  of  the  fertilizer- 
nitrogen  (which  in  thiB  paper  we  shall  call  the  "  per  cent,  availa- 
■  bility"  or  "percent."  simply),  was  much  larger  in  1895  than  in 
IB(I4,  we  must  exclude  the  corresponding  experiments  in  18S4 
(pota  28  and  27)  from  a  general  average  of  the  results  of  both 
years,  in  order  to  give  the  results  in  189S  and  1894  their  tnie 
relative  value  in  the  average. 

The  same  remarks  apply  to  the  crops  in  pots  105,  Castor 
Pomace  No.  4645;  113,  Cotton  Seed  Meal;  116,  Dry  Fish;  and 
ISO,  Linaeed  Meal. 

While  the  crop-nitrogen  in  pot  117  ia  larger  than  in  116  or  115, 
it  bears  no  just  proportion  to  the  increase  of  fertilizer-nitrogen, 
the  oat  crop  in  this  pot  being  almost  a  total  failure. 

The  results  in  the  instances  cited  have  been  accordingly 
excluded  from  the  last  two  columns  of  averages. 

In  the  column  headed  "  Crop-nitrogen  expressed  in  per  cent, 
of  fertilizer-nitrogen "  (Table  II),  we  have  a  set  of  figures 
obtained,  in  the  first  instance  (pot  G),  by  the  arithmetical  pro- 
portion .8  :  100  :  :  .807  :  38.4,  which  aignifiea  that  of  100  parts  of 
fertilizer-nitrogen,  in  this  case  supplied  by  horn  and  hoof,  38.4 
parts  have  been  taken  into  the  crop  which  was  harvested  from 
that  pot. 

The  "  crop  "  here,  be  it  remembered,  does  not  include  roots. 

The  column  headed,  "  Yearly  average  from  figures  of  preced- 
ing column,'*  gives  the  average  of  all  the  figures  from  the  preced- 
ing column,  including  thote  incloaedin  bracket*. 

For  reasons  just  mentioned,  the  figures  in  brackets  are  excluded 
horn  the  final  averages,  which  are  stated  in  the  last  two  columns. 
It  will  be  noticed  that  the  greatest  difierence  between  the  mean 
of  the  "yearly  averages"  andtbatofthe  "  corrected  yearly  aver- 
age" ooonra  in  case  of  Dry  Fish,  and  there  amounts  to  6.3  per 
cent    The  other  difierenoea  are  for  Linseed  Meal,  4.6  per  cent. ; 
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Cotton  Seed  Meal  and  Castor  Pomaoe  No.  4646,  each  8.6  p«r 
oeot.;  Dried  Blood,  3.8  per  cent ;  and  Gaetor  Pom&oe  No.  4646, 
l.fi  per  cent. 

It  is  thus  plain  that  the  disaster  to  the  Oat  Crop  and  the  oonse- 
qaent  irregularities  in  the  growth  of  the  following  muze  orop 
have  verj  nearly  oompenaated  each  other  in  respect  to  the  total 
aoqni«tioD  of  fertilizer-nitrogen. 

Id  the  following  statementa  the  Tarioos  fertilizers  are  arranged 
in  the  order  of  their  efficienoy  (expressed  in  round  numbers)  w 
Bouroes  of  nitrogen  to  the  maize  and  oat  crops  in  onr  experiments 
of  1894  and  1893. 

Per  ctnt.  of  (TilUble     Nl  tngcD  nckooed  on    ' 
H1lroR8D  nckoDcd      tlie  mTiiIlible  NlCncco 
as  loul  NltrosCD.         of  Nlirmu  of  B»S. 

Nitrate  of  Soda 68  100 

Caetor  Pomace  No.  4Ht 63  17 

Average  of    Castor    Pomace    Nob.   4flt 

and4t44 60.6  T4 

Cotton  Seed  Ueal 49.6  73 

Castor  Pomace  No.  4646 4B  70 

Linseed  Ueal ■  47  69 

Dried  Blood 46.6  68 

DrjUah 46  66 

DiasoWed  Leather 44,6  64 

Horn  and  Hoof 42.6  6! 

Tankage 40.6  69 

Steamed  Leather 6.6  9 

Roaalod  Leather 6.6  9 

Kaw  Leatlier 1.6  3 

SiDce  in  all  cases  the  roots  of  the  plants  remained  in  the  soil 
and  we  have  no  ready  means  of  learning  how  much  nitrogen  the 
roots  contain,  our  experiments  show  only  what  the  *'  crops,"  L  e,, 
the  cropped  etems,  leaves  and  fruit,  have  taken  up  and  not  what 
the  vegetation  as'a  whole  has  made  use  of. 

As  is  well  known,  the  roots  of  many  plants  make  at  first  a 
relatively  greater  growth  than  the  tops,  and  in  the  flowering  and 
fruiting  processes  there  is  an  extendve  and  rapid  transfer  of  veg- 
etable substance  from  the  roots  to  the  tops.* 

*  The  quantitj  of  roots  in  per  oent.  of  the  eatire  plant  in  the  dry  state,  was 
found  hj  Schubart  to  be  as  follows : 

Winter  wheal,  last  of  April 40  percent, 

■'      May 22       " 

Peas,  four  weeks  after  aowiog... 44      '■ 

"      at  lime  of  btosBom .. , 34      " 

—How  Crops  Orow,  p.  364. 
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Thia  is  one  rem§on  why  the  increase  of  orop-nitrogen  does  not 
keep  regalsr  pace  with  the  increase  of  fertilizer>nitrogen.  That 
the  increase  of  crop-nitrogen  is  not  always  parallel  with  that 
of  dry  substance,  probably  depends  in  part  on  the  faot  that  in 
different  stages,  or  under  different  conditions  of  growth,  the  pro- 
portion of  nitrogen  in  the  roots  is  now  greater  and  now  smaller 
than  in  the  tops. 

Looking  now  at  the  item  Nitrate  of  Soda,  we  find  that  of  100 
parts  of  its  nitrogen  applied  as  a  fertilizer,  S8^  parts  were  recov- 
ered in  the  three  crops.  There  remains  of  coarse  in  the  soil  a 
residue  of  nitrogen  in  the  form  of  maite  roots,  but  since  the 
nitrogen  of  all  the  last  maize  crops  was  less  than  one-sixth  that 
of  the  oat  crops,  we  may  infer  that  the  available  residne  is  not 
large. 

The  strikingly  greater  availability  of  nitrate  nitrogen  in  1895, 
82  per  cent.,  over  that  found  in  1 B1I4,  £6  per  cent,  is  evictently  in 
part  due  to  the  fact  that  while  the  first  maize  crops  practically 
had  no  source  of  nitrogen  except  the  nitrate,  eaoh  of  the  second 
•year's  crops  bad,  besides  the  nitrate  applied  directly  to  the  oats, 
some  residne  of  the  first  year's  supply,  perhaps  unused  nitrate 
and  cerbunly  nitrogen  of  the  roots  of  tbe  first  year's  crop,  which 
became  available  the  second  year. 

Another  reason  of  tbe  larger  availability  shown  in  the  second 
year  lies  in  the  fact  that  the  soil  then  boro  two  crops  and  was 
more  than  twice  as  long  in  possession  of  active  vegetation.  The 
maize  crop  of  1 894  occupied  the  pots  08  days.  The  oat  crop  of 
less  was  V5  days  and  the  maize  crop  of  that  year  68  days  (on  the 
average)  between  seeding  and  harvest. 

We  observe,  in  Table  II,  that,  in  general,  the  availability  of 
nitrate  nitrogen  increased  somewhat,  as  the  quantity  used  was 
greater.  In  1894  the  increase  was  large,  rising  from  48  to  64. 
In  1896  it  was  slight,  rising  from  74  to  79.  In  both  years,  how- 
ever, pot  11  yielded  less  than  pot  10,  apparently  because  the 
small  applications,  which  were  the  same  in  total  amount,  were 
better  utilized,  when  applied  at  once,  than  when  given  in  two 
dosee.  In  pot  10  the  1.6  gram  of  nitrogen  would  seem  to  have 
given  the  young  plants  a  better  start,  developed  a  stronger  root 
system  and  enabled  tbe  plants  to  forage  more  effectually. 

On  the  other  hand,  13  surpassed  12  both  years,  three  applica- 
tions of  O.B  gram  eaoh,  giving  slightly  greater  yield,  than  one  of 
2.4  grams. 
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The  oat  crops  sapplied  with  oitrate  had  a  healthy  appearance 
throughout  the  season.  At  barreat  the  nitrate  oat  crops  averaged 
from  42  to  48  inches  in  height,  each  pot  bore  from  23  to  36  atalks, 
an  average  of  30,  of  which  26  were  headed. 

Castor  Pomace  No.  4545  stands  second  in  order  of  nitrogen, 
availability.  Of  100  parts  of  nitrogen,  supplied  in  this  form, 
the  crops  in  two  years  assimilated  53  parts. 

Crops  102,  103,  104  while  evidently  injured  at  the  outset  as 
already  described,  had  a  fair  color  and  growth  on  Jnne  19,  while 
crop  105,  whiob  as  early  as  May  9tb  was  inferior  to  the  others,  on 
June  19th  was  stunted  and  yellow  and  had  but  three  plaote  (bear- 
ing 17  stalks)  remaining.  These  were  green  and  still  growing  at 
harvest.     Crop  106  is  excluded  from  the  average. 

The  other  crops  bad  14,  20  and  30  stalks,  bearing  14,  17  and  17 
heads  respectively,  and  were  from  45  to  48  inches  high. 

Next  in  order  of  nitrogen -availability  stands  Cotton  Seed 
Meal,  49.6. 

While  all  the  crops  in  this  series  were  yellow  in  color  at  first, 
110  recovered,  made  good  growth  and  had  a  dark  green  color  by 
Jnne  5.  Ill  and  112  were  longer  in  recovering,  but  made  fair 
growth  later,  while  1 13  was  stunted  and  pale  in  color  through  the 
season,  and  has  been  excluded  from  the  average.  The  nnmber  of 
stalks  in  the  several  crops  was  15,  32,  37,  14 ;  the  number  of 
heads,  15,  20,  16,  8.  Crop  110,  which  had  least  nitrogen,  was  the 
tallest,  47  inches ;  the  others  were  40,  38  and  27  inches. 

It  is  seen  that  for  1895  the  nitrogen- av«I ability  was  greatest  in 
crop  110,  and  diminishes  regularly  and  rapidly  in  the  three  other 
crops.  We  believe  that  this  was  caused  by  damage  lo  theoatorops, 
which  was  not,  as  in  other  cases,  fully  compensated  by  the 
increase  in  following  maize  crop.  If  this  be  trae,  the  relative 
availability  of  the  nitrogen  of  Cotton  Seed  Meal  is  somewhat 
greater  than  shown  by  onr  results. 

Castor  Pomace,  No.  4546,  has  an  availability  of  48.  Crop  106 
had  a  healthy  appearance  and  growth  through  the  season.  Crops 
107  and  108,  which  were  sickly  at  Brsl,  recovered  early  in  June 
and  made  foir  growth.  Crop  109  was  unthrifty  and  stunted  from 
the  outset  and  at  last  died  completely.  It  is  excluded  from  the 
average. 

The  other  crops  bore  18,  18  and  26  stalks  respectively,  with  13, 
16  and  19  beads.  The  heights  were  42,  4fi  and  36  inobes  respeo- 
tively. 
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The  etperiments  of  the  two  yean  iodicate  a  decided  saperior- 
ity  of  the  Castor  Pomace  No.  4645. 

Whether  the  inferiority  of  the  Castor  Pomace  No.  4546  i"  due 
to  presence  of  more  oil  or  to  greater  heat  nsed  in  preparation 
whereby  the  albuminoids  have  been  more  thoroughly  coagulated 
or  more  hardened  by  drying,  is  not  at  present  known. 

Scarcely  leas  than  the  availability  of  this  kind  of  Castor  Pomace 
is  that  of  Linseed  Meal,  47,  and  Dried  Blood,  46.5. 

The  oat  crops  in  both  series  were  badly  injured  ut  the  start ;  crop 
ISO  which  received  Linseed  Meal  and  crops  26  and  27  which 
received  Dried  Blood  rera«ned  stunted  and  sickly  through  the 
season,  and  were  excluded  from  the  average.  The  oat  crops 
rused  with  Dried  Blood  had  21,  16,  26,  18  and  10  stalks  of  45, 
36,  44,  S4  and  22  inches  in  length,  and  with  19,  7,  14,  8  and  3 
heads  respectively;  those  raised  with  Linseed  Meal  had  15,  29,  83 
and  9  stalks  of  50,  48,  42  and  26  inches  length,  and  with  14,  SI, 
!i!3  and  3  heads. 

Dried  Fish  had  an  availability  of  45.  Only  two  crops,  114  and 
1 15,  are  considered  in  making  this  average,  because  of  the  damage 
anstained  by  the  oat  crops  in  the  other  pots  early  in  the  season. 

Dissolved  Leather,  Horn  and  Hoof,  and  Tankage  follow,  with 
availabilities  of  44.5,  42.5  and  40.6  respectively. 

The  method  of  preparing  the  Dissolved  Leather  has  been  already 
described  on  page  20  of  this  repon. 

The  Leftther  was  heated  with  about  one  and  a  half  times 
its  weight  of  oil  of  vitriol  in  a  manner  that  probably  has  not 
been  attempted  on  a  commercial  scale.  Crops  137  demonsti'ated 
that  the  nitrogen  of  Leather  can  be  made  as  available  to  plants  as 
is  that  of  Dry  Fish,  Blood  or  Tankage. 

It  will  be  noticed  that  in  these  experiments  Tankage  has  shown 
a  lower  availability  than  any  other  of  the  approved  forms  of  fer- 
tilizer-nitrogen, and  that  Fish  and  Horn  and  Hoof  have  a  lower 
availability  than  Blood,  or  the  vegetable  forma  of  organic  nitro- 
gen.  Their  solubility  in  pepsin-solution  as  observed  in  last  year's 
Annual  Report  follows  the  same  order  as  their  nitrogen-availability 
here  recorded. 

Steamed  or  Roasted  Leather  is  a  slowly  acting  fertilizer,  but  in 
these  experiments,  its  nitrogen  was  nearly  four  to  five  times  more 
available  than  that  of  Raw  Leather,  and  was  twice  as  available  the 
second  year  aa  the  first,  a  result  doubtless  due  to  the  multiplica- 
tion in  the  soil  of  the  microbes  that  are  essential  to   decay. 
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whereby  the  oitrogeD  of  leather  is  converted  into  forms  th«t  csd 
feed  vegetation.  ' 

In  our  last  Report,  1894,  p.  97,  it  was  stated  that  "Extended 
diaoaBsioD  of  these  resnlts  is  reserved  till  the  tests  have  beea 
repeated  under  varying  conditionB." 

The  experiments  of  1895  just  described  do  not  by  any  means 
conolade  the  sabjeot,  but  are  rather  a  report  of  progress  and  have 
been  purposely  described  so  as  to  present  fully  their  defoots. 
The  investigation  will  be  continued  during  the  coming  season. 

The  indic&tioiiB  of  the  present  year's  tests  a^ee  with  those  of  1B94  in 
these  respects,  that  the  nitrogen  of  Castor  Pomsce  No.  ISlft  has  shown 
the  highest  availability  of  any  form  of  organic  nitrogen,  that  Fish,  Horn 
and  Hoof,  and  Tankage  have  manifested  the  lowest  availability.  Leather 
excepted.  While  Cotton  Seed  Meal,  Castor  Pomace  No.  4S1»,  Linaced 
Meal  and  Dried  Blood  stand  Intermediate,  with  no  very  striking  differ- 
ence between  the  four. 

In  conclusion  we  refer  to  the  tabulated  statements  on  page  iia,  as 
giving  the  resnlts  of  our  vegetation  experiments  during  1894  and  1895, 
on  the  actual  and  relative  availability  of  Fertilizer-Nitrogen. 


Digitized  By  Google 


ErraoTS  of  potash  salts  on  potato  chop. 


TBE    COMPARATIVE    EFFECTS    OF    MURIATE    AND 
SULPHATE  OF  POTASH  ON  THE  POTATO  CROP. 

Bt  E.  H.  Jbnkins. 

The  mariat«  is  at  present  the  cheapest  aource  of  potash,  of 
which  it  coDtaiDS  60  per  cent,  and  coats  at  retail  about  (42.50 
per  ton,  while  the  high  grade  snlpbate,  having  also  50  per  cent, 
of  potash,  coats  from  (60  to  (66  per  ton.  The  double  satphate 
of  potash  and  magnesia,  commonly  called  "  low  grade  sulphate," 
Belling  for  about  (SO  per  ton,  contains  from  29  to  28  per  cent,  of 
potash,  and  is  quite  as  expensive  a  source  of  potash  as  the  high 
grade  sulphate. 

The  muriate  is,  therefore,  chiefly  used,  unless  for  special  reasons. 

German  field  experiments  have  ahowu,  in  many  instances,  that 
mnriate  of  potash,  on  potato  land,  especially  when  applied  in  tbe 
spring,  more  or  less  inoreases  the  proportion  of  water  and  corre- 
spondingly diminishes  the  per  cent,  of  starch  and  other  solids  in 
the  crop  of  tubers.  These  effects  are  most  marked  whea  kainit 
{advertised  as  a  sulphate  but  containing  a  large  amount  of  muri- 
ates) is  used  as  tbe  source  of  potash. 

Watery  potatoes  are  well  known  to  be  inferior  for  cooking  as 
well  as  for  feeding  purposes  and,  accordingly,  it  is  often  advised 
to  apply  sulphate  of  potash  and  to  avoid  using  either  the  muriate 
of  potash  or  kainit  upon  potato  fields,  although  the  yield  of  tubers 
is  generally  increased  by  the  muriate  of  potash  more  than  by  the 
snlphate. 

The  only  experiments  made  in  this  country  bearing  on  this  sub- 
ject, report  of  which  has  come  under  our  observation,  are  those 
made  at  the  New  Jei*  .ey  Station. 

The  soils  on  which  the  tests  were  made  were  first,  a  heavy  and 
gravelly  clay  loam,  « Jtfa  clay  subsoil,  not  specially  adapted  to 
potatoes;  second,  a  f' rtile  sandy  loam,  with  open  subsoil,  well 
suited  to  potatoes;  an  '  third,  a  light  sandy  loam,  of  medium  fer- 
tility. EUtch  plot  rece.Ved  200  lbs.  nitrate  of  soda,  320  lbs.  dis- 
solved bone  black  and  160  lbs.  of  either  muriate  or  sulphate  of 
potash  or  else  640  lbs.  of  kainit. 

Tbe  results  of  the  three  series  of  tests  were  concordant  and 
showed  that  the  yield  of  tubers  from  muriate  was  four  to  six  per 
cent,  greater  than  from  snlphate  ;  that  the  tubers  raised  without 
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fertilizer  had  tbe  higheat  percent,  of  dry  matter;  and  that  the 
average  decrease  of  dry  matter  and  of  starch  in  tbe  tubers,  atlri- 
batable  to  the  difierent  form  of  potash,  were  aa  follows : 

Dry  Hmllcr.         BMrcti. 

Sulphate  of  potash 3.1  1-3 

Hurialfl  of  potash 7.1  7.T 

Kainit 11.8  12.7 

The  potatoee  raised  with  enlpbate  of  potash,  while  not  so  large, 
were  more  aniform  in  size  and  had  a  smoother  skin  than  the  others. 
Samples  of  the  three  sorts  were  cooked  alike  and  persons  nnao- 
qnainted  with  their  origin,  selected  without  hesitation,  aa  the 
best,  those  grown  with  sulphate. 

Four  similar  field-tests  made  under  the  supervision  of  this  Sta- 
tion, are  described  in  the  following  pages. 

EXPBBIMEMT   ON   LaND   OF   Mb.    6.   F.    PLATT,    MlLPOBD,  OT. 

Tbe  field  is  situated  on  tbe  second  terrace  of  tbe  bank  of  a 
small  stream,  and  the  soil  is  light  and  gravelly.  The  trial  was 
made  in  1888.  Over  the  whole  field  had  been  broadcast,  at  the 
rate  of  1000  lbs.  per  acre,  a  home  mixture  containing  4.8  per  cent, 
of  nitrogen,  10,5  per  cent,  of  phosphoric  acid  and  8.5  per  cent,  of 
potash  in  form  of  mixed  sulphate  and  muriate  of  potash  (163  lbs. 
of  high  grade  sulphate  of  potash  and  120  lbs.  of  muriate  per  ton 
of  fertilizer). 

There  were  town  in  addition,  on  one  measured  acre,  200  lbs.  of 
muriate  of  potash,  and  on  another  acre  200  lbs.  of  high  grade 
sulphate  of  potash  (51  per  cent  actual  potash).  "Beauty  of 
Hebron  "  potatoes,  medium  size  tubers,  were  planted  whole  about 
tbe  IStb  of  May.  All  of  the  acre  plots  had  precisely  the  same 
cnttivation  and  care.  During  growth  no  striking  diS'erences  were 
noted,  except  that  in  tbe  last  week  of  July  the  tops  on  the  muriate 
plot  looked  a  little  yellow,  as  if  more  mature. 

On  September  fith  the  potatoes  were  dug  and  weighed  by  us 
and  samples  drawn  for  analysis. 

The  crop  from  every  fifth  row,  making  six  rows  on  each  acre, 
was  weighed,  and  from  these  the  acre-yield  was  calculated.  The 
potatoes  were  almost  entirely  free  from  rot. 
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FoIlowiDg  are  the  yields  per  acre : 

Percent.  Foanda  orBtareli 

TleldlD    ofSUrcli  ofsuuvn  perbnebsl 

bnihela.  In  pouioea.  periere.  of  potnlOM. 

A     Home-mixture  and  muriate  of  potasli..     163}         17,0  16Tb          10,3 

B     Home-mjiture  and  sulphate  of  poiasb  .     ITS         IT. 9  1909         lO.T 

C     Homs-mliture  alone 186^       17.6  19T1          10.6 

D     No  fertilizer lOOJ        18.1  1096          10.9 

Oq  D,  witliont  fertilizer,  the  potatoes  were  very  inferior,  oot 
more  than  one-half  of  them  marketable.  If  we  call  the  yield  of 
|iotatoes  and  of  starch  on  the  anfenilized  plot  100  per  cent,  the 
other  crops  will  stand  as  follows: 

Per  cent,  yield.      Btareh. 

A    HoQia-mixCure  andmuriaU 162  163 

B     Home-mixture  and  sulphate 116  ITl 

G     Home-mixture  alone 18B  160 

D    Nofertnlizer 100  100 

It  appeiirs  that  the  addition  of  potash  salts  depressed  the  yield  slightly, 
the  sulphate  less  than  the  muriate,  and  that  the  yield  of  starch  to  the 
bushel  of  potatoes  was  largest  with  no  fertilizer,  next  with  sulphate  of 
potash  and  with  home-mixture,  and  least  with  muriate. 

Evidently  Mr.  Piatt's  bome-mixtnre  contained  all  the  potash 
that  the  crop  required  Id  this  season  and  od  this  land. 

Analyses  of  Potatoes  raised  bt  Mr.  Theboh  £.  Plait,  of 
Newtown,  Or,,  in  1887. 

Two  samples  of  White  Flower  potatoes  were  sent  to  this  Sta- 
tion by  Mr,  Piatt  for  examination,  with  the  statement  that  the 
one  was  raised  with  help  of  200  lbs.  of  sulphate  of  potash  per 
acre,  the  other  represented  the  crop  grown  with  300  tbs.  of  muri- 
ate, the  other  fertilizers  being  alike. 

Their  specific  gravities  and  per  cent,  composition  were  as 
follows : 

PotMoei  rilKd  wtUi 
Sulphate  ot  Paluh.    MnrlaM  of  Pouih. 

SpeciBc  gravity 1,091  1.082 

Water T6.TT  TT.39 

Btaroh 18.38  IT.99 

Ath .93  .98 

Total  nitrogen .38  .36 

Starch  in  the  dry  matter 79.10  T9.60 

In  this  case  the  potatoes  raised  with  muriate  contained  .6  per  cent, 
more  water  and  ,39  per  cent,  less  starch  than  those  raised  with  sulphate, 
but  the  DRY  HATTER  of  the  latter  contained  half  a  per  cent,  less  of 
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EXFBRIUBNT      CONDUCTED     BY     Mr.     W.     H.      OlCOTT,      SouTB 

Manchester.     1895. 

In  connection  with  observations  on  the  prevention  of-  potato 
scab,  described  elaewhere  in  this  Report,  Mr.  Oloott  tested  the 
comparative  effects  of  sulphate  and  muriate  of  potash. 

The  soil  of  the  experiment  field  is  a  very  light  sandy  loam. 

The  field  for  ten  years  previous  to  1894  had  not  been  fertilized 
atalL  In  1894  potatoes  were  grown  with  about  the  same  kind  of 
fertUizers  aa  in  1895. 

In  1895  the  land  received  per  acre  1600  ponnds  ofahome- 
tniztnre,  described  on  page  65  of  this  Report. 

One  of  the  plots  had  mixture  4876>  containing  120  pounds  of 
potash  as  muriate,  the  other  had  mixture  4877^  containing  the 
same  quantity  of  potash  as  sulphate. 

Samples  of  the  crops  raised  with  the  two  fertilizers  contained 
per  cent. 


Water 18.29  77.83 

Dr;  matter J1.71  2J.17 

Starch 14.14  14.34 

SUroh  in  the  dry  mBtter S6.10  64.70 

The  potatoes  groif  n  with  mnruite  in  this  teat  contained  nearly  half  a 
per  cent,  more  water  and  correspondinsly  less  starch  than  those  raised 
with  sulphate.  The  Arj  matter  of  the  potatoes  raised  with  mnriater 
however,  contained  more  starch  than  those  grown  with  sulphate  hj 
abont  .4  per  cent. 

EXFEBIHBNT    CONDITCTED    BT  THS    STATION    ON    LaND   OP    J.    H. 

Webb,  Hamden,  1895. 

The  soil  was  a  light  sandy  loam,  in  good  condition  as  regards 
fertility. 

The  whole  piece  received  a  light  dressing  of  stable  manure, 
which  was  plowed  in.  It  was  then  divided  into  four  plots,  each 
410  by  27  feet  and  containing  a  quarter  of  an  acre.  One-half  of 
each  plot  was  -dressed  with  oyster  shell  lime  at  the  rate  of  250 
ponnds  per  acre. 

Each  plot  received  in  the  drill  120  ponnds  of  dissolved  bone 
black  (contuning  20  pounds  of  phosphoric  acid)  and  90  ponnds  of 
dried  blood  (containing  12  pounds  of  oitrogen). 

Plot  A  received  no  potash.  Plot  B  received  63  pounds  of 
potash  as  mnriate.      Plot  C  the  same  quantity  of  potash  in  form 
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.  of  doable  sulphate  of  potash  and  nu^nesU,  and  plot  D  the  same 
qaantitf  of  potash  as  high  grade  sulphate. 

The  field  was  planted  to  potatoea  and  cultivated  and  harvested 
in  the  asual  way. 

The  yields  were  as  follows  : 

Potato    Experiment  on  Land  of  J.   H.   Webb,  Sbason  of 

i895. 

Tlcld  par  K  ure  BqnlTklsnl  SUrctalu      SHreliln 

inpDuidB.  tooiiiBii                            ItHb  drrouiner 

Plot.      PoUibMltued.            Balibli.     Bmtl\.  perure.  WaUr.  Pouwei.  orpouwe*. 

A    No  potash  salt,                 3610        432  302  79.66          1E>.47       76.13 

A,  Stun*  ui  A,  with  lime,  3376  (76  366  79.65  IG.4S  76.07 
B    UurUte  of  Potash,            2646        666  231  79.36           16.63      76.41 

B,  Same  as  B,  with  lime,  3614  793  3S4  79.24  16.6S  16.69 
0  Doiiblesulphateofpotaeh3B0S  369  213  7S.43  16.63  76.93 
Oi  Same  as  C,  with  lime,  2692  342  196  78.SS  16.07  76.03 
D  High  grade  sulphate  ol 

Potash,    *  34B6        483        369        7S.72  16.90      14.74 

Di  Same  B8  D,  with  lime,        2172        48S        217         78.42  16.66       76.69 

The  reaulta  show  that  the  soil  was  not  atrikinglf  deficient  in 
potash.  The  mnriate  increased  the  yield  some  10  per  cent.,  the 
high  grade  sulphate  29  per  cent.,  the  double  sulphate  S  per  cent., 
assuming  that  the  plots  at  the  outset  were  alike  in  crop-producing 
capacity. 

Lime  in  connection  with  the  potash  salts  in  two  out  of  the  three 
testa  reduced  the  yield. 

The  difference  in  composition  of  the  tubers  from  the  lereral  plots  was 

The  largest  difference  in  water-content  was  i.a  per  cent,  and  in  starch 
I.I  per  cent.,  and  the  greatest  difference  in  starch  content  of  the  dry 
matter  was  1.95  per  cent. 

Contrary  to  general  experience,  the  potatoes  grown  without  potash 
fertilizers  had  nearly  as  much  water  and  less  starch  than  any  others. 

Averaging  the  results  of  the  limed  and  nnlimed  plots,  the  potatoes 
grown  on  muriate  of  potash  contained  15.65  per  cent,  of  starch,  those 
grown  with  sulphate  of  potash  16.33  per  cent,  and  those  grown  with 
double  snlphate  15.85  per  cent. 

The  percentages  of  starch  in  the  dry-matter  of  the  potato  were  75.50, 
75.70,  and  75.98  respectively. 

The  per  cents,  of  small  and  unsalable  potatoes  in  the  crops 
from  the  several  plots  were  as  follows : 

No  potash  salt  in  fertilizer 14.6  per  cent. 

Muriate  of  potash  used 21.3       " 

High  grade  sulphate  used 13.0       " 

Double  sulphate  of  potash 11.6       " 
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EzPBBUiEiiT  Conducted  bt  T.  J.  SrBOnD,  of  Shakes  Sfrx- 
noM,  CoMN. 

Thii  experiment  was  carried  oat  by  Mr,  Stroud  in  co5per»tion 
with  the  OermaD  Kali  Works,  of  New  York.  A  representative 
of  the  Station  was  present  at  the  harvest,  and  samples  drawn  at 
that  time  were  examined  in  the  Station  laboratory. 

The  aim  of  the  experiment  was  to  learn  bow  muriate  of  potash 
compares  with  sulphate  of  potash  in  its  effects  on  both  the  yield 
and  starch-conteot  of  the  crop,  and  what  is  the  effect  of  an  appli* 
cation  of  lime  with  these  salts  of  potash. 

Inddeotally  Mr.  Strond  also  made  a  comparative  test  of  wood 
ashes,  Florida  soft  phosphate  and  a  home-mixed  "  complete " 
fertilizer. 

The  field  was  an  old  pasture  which  had  been  top-dressed  from 
time  to  time  bat  had  not  been  under  the  plow  for  many  years. 

The  variety  of  potatoes  was  the  New  Queen. 

The  fertiliEers  need  and  the  arrangement  of  the  plots  is  sbown 
in  the  table  on  page  124. 

Mr.  Strond's  notes  regarding  the  care  of  the  crop  and  the 
weather  are  as  follows  : 

CuUitn.~The  field  was  plowed  on  April  10th  to  12tb,  har- 
rowed twice  with  Cutaway  and  Acme  harrows  on  May  3d  and 
4th  and  immediately  plowed  and  harrowed  a  second  time. 

After  marking  out  the  plots  of  one-fifth  acre  each,  the  fertili«er 
was  sowed  on  May  14tb  with  the  Spangler  broadcast  fertiliser 
distributor. 

The  next  day  the  whole  piece  was  planted  with  an  Aspinwall 
planter. 

On  the  2Sd  the  lime  was  applied  to  certain  plots  and  har- 
rowed in. 

On  the  90th  the  piece  was  harrowed  with  the  Thomas  smooth- 
ing harrow. 

June  3d,  Breed's  weeder  was  run  over  the  plots.  The  next  day 
the  potato  plants  first  appeared,  having  been  kept  back  by  the 
cold,  dry  weather. 

On  June  7th  and  again  on  the  Idth,  Breed's  weeder  was  mn 
over  the  plots,  and  on  the  22d  the  Planet  Jr.  cultivator. 

On  June  2Gth,  2dth  and  July  6th,  Paris  Green  was  pat  on  with 
the  machine  sprinkler,  and  on  June  Slat  it  was  applied  with  the 
Leggett  gan. 

June  2Tth.     Used  the  Proat  hoe  on  the  plots. 

Jaly  28th  and  August  8tb.  Bordeaux  mixtare  was  put  on 
with  the  machine  sprinkler.  ooni  ■ 
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The  crop  was  harrested  between  the  l7th  and  the  24tb  of  Sep- 
tember. 

Weather. — The  week  from  May  3d  to  10th  was  drj  and  very 
hot  bnt  on  the  14th  and  17tb  there  were  frosts,  and  the  weather 
continued  cold  and  dry  till  the  24th.  There  were  showere  on 
that  day  and  the  next  and  heavy  rain  on  the  26th. 

From  the  28th  to  June  Ist  the  air  temperature  rose  to  90°  each 
day.  Heavy  rain  fell  for  five  boars  on  June  4th,  There  was  rain 
on  the  5th,  24th,  27th  and  28tb  of  June  and  on  the  4th,  eth,  10th, 
13th,  16th,  27tb  and  80th  of  Joly.  The  weather  from  then  on 
was  generally  dry,  with  some  very  warm  weather  in  the  middle 
of  September. 

In  July  Mr.  Stroud  made  a  oarefal  examination  of  the  plots  to 
note  the  comparative  effects  of  blight  and  marked  the  general 
appearance  of  the  vines  on  a  scale  of  100.  His  record  is  as 
follows : 

Appbakancr  of  thb  Ckof  in  Jult. 

Plot.  Fciilllun.  VtD»    Perfect  ^100. 

Plot  1.    No  fertilizer 40  Tops  fairly  green,  somewhat 

blighted. 

"     Is.  Lime 4S  Tops  a  little  more  blighted. 

"    2.    Nitrate  sDd  Boae  Black...  60  "    a  litUe  blighted. 

"    2a.  Same  aa  2.  with  lime SB  '■    a  little  more  bllgbled. 

"    3.    Nitrate,    Bone    Black   and 

muriate    80  "     not  much  blighted. 

"    3a.  Same  as  3,  with  lime 90  "           "           " 

"    i.    Nitrate,    Boue  Black    and 

double  quanUij  muriate.  SB  "           "           " 

"    4a,  Same  ae  4,  with  lime 100  "    only  a  triSe  blighted. 

"    S.   Nitrate,  Bone  Black  and  sul- 
phate   90  "    turning  ripe  a  trifle. 

"    Ga.  Same  SB  5,  with  lime 60  "          "      a  little  more. 

"     S.    Florida  soft  phoBphalA 65  "    blighted  a  little. 

"    6b.  Florida  aofi  phosphate  and 

"     7.    Florida  soft  phoaphate  and 

muriate    6B  "     not  much  blighted. 

"    Tb.  Same  as  7,  with  nitrate..,  7B  "    blighted  a  little. 

"    8.    Homemiilure 8B  No  blight. 

"     9.    Nitrate  and  wood  ashes 70  "      " 

The  vines  on  plot  8,  where  organic  nitr(^en  was  used  in  the 
fertilizer,  were  green  for  nearly  a  month  longer  than  those  on 
plots  which  were  dressed  with  nitrate  of  soda. 

The  potatoes  were  carefully  dag  by  hand,  sorted  on  the  field, 
photographed  and  then  weighed  on  a  platform  scale,  the  orop 
fivm  each  plot  by  itself,  as  they  were  hauled  from  the  field.  i  ^ 
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Photographs  of  the  potatoes  from  some  of  the  plots  are  repro- 
duced in  the  accompaayiDg  plates. 

The  salable  potatoes  from  each  plot  vere  sampled  hj  the 
Station  representative  and  water  and  starch  were  determined  by 
Mr.  WintoD  in  each  lot. 

The  reHalta  of  the  experiment  appear  in  the  following  table : 

P0TA.T0    ExPERiuKNT,    Conducted    bt    Mb.    T.    J.    Btsoup, 
Shaker  Station,  Sbabon  of  1S0&. 


Yield,  (iwiuid*)  3  1.  S 


Yield,  (pouido  a        e        i     %£ 


— : ■         I       i       ^     s'i 

S  r«rHll«nOwl.  |        ^  al^        I  S        "^  § 

i  S     I      5   r*     S      3     £-' 

1  No  fertilizer 436    iH      880      73    18.20     16.65     76.S» 

1ft  400  lbs.  lime 910    300     ISIO    101     7S.2T     I6.E3     76.33 

2  80  IbB.  nitrale  of  soda I      jg^^,    jjg     ,ggg    j^^    jgj^     jg^jg     j^^j 

123    "    acid  phosphate...  ) 

80  lbs.  DJCrate  □(  soda \ 

Sa  123    "   acid  phosphate...  t     1207    218    IdBG    134    1S.4S    16.GI    76.73 

100    "   lime J 

80  lbs.  nitrate  of  soda j 

3  1S3    "    add  phosphate  ...t     3284    133     3506    309    79.01     16.33     77.1T 

34    "    muriate  of  potash .  ) 
3^  Same  as  plot  3,  with  addi-  )      ^ggg     3^^     ^^^^    ,j^    ^^^^     ^^^^     ,5^^ 

bou  of  400  lbs.  lime ) 

80  lbs.  nitrale  of  soda \ 

*    123    "    acid  phosphate  ...  [      2416    460     I86G    239     18.9B     16.16     76.ST 

48    "    mariale  of  potash ) 
^^  Same  as  plot  4,  wilh addi.)      ^^3^    3,,     ^3,^    33^ 

tionof  400  lbs.  lime 1 

80  lbs.  nitrate  of  soda 1 

S     133    "    acidphosphat«...  t      1914    446    1360    197     78.03     18.69    76.04 

24    "   sulphate  of  potash  ) 
j^  Same  as  plot  5,  «ith  addi.  1      ^^^^    ^^^    ^^^^    ^^^    ^^  ^^    ^^^^    ^^^^ 

tioD  of  400  lbs.  lime ) 

„      90  lbs.  Florida  soft  phoa-  ) 

g^     80  lbs.  nitrate  of  Boda....t      ^^^g    gjg    ,3,3    ^34    ^ggg     jg^     ,33^ 

90  "Florida  soft  phosphate  i 
^       34  Iba.  muriate  of  potash.  >  ^034    ITO 

90  "  Florida  soft  phosphate  t 

80  lbs.  nitrate  of  nods \ 

'b     90  "Florida  soft  phosphate  i       _ 2210    184     

24  "muriate  of  potsah ) 

8     300  lbs.  Home  mixed  fertUiaer    3513    314     2836   23G     78.63     16.47     77.10 

g       80  lbs.  nitrate  of  Bodfl....  t      jgjj    jjj     2248    187     78.76.16.19    7643 

GGO    "    wood  ashes )  l'i^h  j,,;  ,,A^700Q[C 


''  I       942    378    1320    103     78.74     16.38     76.53 
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If  the  yield  of  the  plot  wbiob  received  no  fertilizer  is  called 
100,  the  yields  from  the  other  plots  will  rank  aa  follows: 

So.ot  BelatlTO 

Plot  DraBied  with  TteU. 

1.  NotLii«, 100 

la.  Ume, 137 

2.  Nitrate  and  add  phoflphale, 193 

2a.  Sameae  2,  witli  lime, 189 

3.  Nitrate,  add  phosphate  aod  muiiat«ot  potaeh, 3SS 

3a.  Same  aa  3,  with  hme. 306 

i.  Nitrate,  acid  pboaphate  and  double  quantity  of  muriate, 326 

4a.  Same  aa  i,  with  lime, 319 

6.  Nitrate,  acid  phoephate  and  sulphate  of  potash, 268 

6a.  Same  aa  5,  with  lime, 2S4 

6.  Florida  soft  phoBphate, 139 

6b.  Nitrate  and  Florida  phosphate 1S3 

1.  Uurjate  and  Florida  phosphate, 231 

lb.  Nitrate,  Florida  pboepliate  and  muriate  of  potash, 361 

8.  Home  mixture, 821 

9.  Nitrate  and  wood  ashes, J 365 

The  results  of  this  experiment  may  be  sammarized  as  follows : 

1.  The  yields  on  plot  4,  nitrate,  acid  phosphate  and  donble 
qnautity  of  mnriate,  on  4a,  the  same  fertilizer  as  on  4  with  lime 
added,  and  od  plot  8,  home-mixture,  are  essentially  alike,  three 
times  as  large  as  from  plot  1 ,  which  had  no  fertilizer,  and  amounted 
to  over  230  bushels  of  potatoes  per  acre. 

2.  The  addition  of  lime  to  the  fertiliiera  bad  but  little  eflect, 
and  in  three  out  of  four  cases  depressed  the  yield. 

3.  Mnriate  of  potash  gave  a  larger  yield  of  potatoes  per  aore 
than  an  equivalent  quantity  of  sulphate,  by  25  bushels. 

4.  Florida  phosphate  alone,  plot  6,  increased  the  yield  about 
as  much  as  an  application  of  lime ;  with  nitrate,  plot  6b,  it  etiU 
further  increased  the  yield.  With  potasfa,  plot  7,  the  yield  was 
greater  than  with  nitrate  alone,  but  the  combination  of  nitrate, 
Florida  phosphate  and  muriate,  plot  Tb,  yielded  more  than  any 
two  of  the  three,  but  25  bushels  per  acre  less  than  an  equivalent 
quantity  of  dissolved  bone  black  with  nitrate  and  muriate,  plot  3. 

5.  The  potatoes  from  the  four  plots  that  received  muriate  con- 
tained in  their  freeb  snbstance  16.2S,  16.48,  16.16,  16.44  per  oenL 
of  starch  respectively,  the  average  being  16.07.  The  potatoes 
from  the  two  plots  which  received  sulphate  of  potash  contained 
16.69  and  16.16  respectively,  the  average  of  which  is  16.42. 
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The  potatoeB  on  the  plot  whiob  received  moat  mariate  bad  a 
smaller  per  cent,  of  starob  tban  any  otbere,  with  two  exoeptions 
(5a  aod  6b),  and  tbe  potatoes  on  the  plot  with  sulphate  of  pot- 
ash had  the  highest  per  cent,  of  starch  of  any  except  those  from 
plot  2.  It  ia  to  be  ooticed,  however,  that  the  per  ceot.  of  atarob 
in  potatoes  on  plot  Sa,  which  was  dressed  with  high  grade  sul- 
phate and  lime,  waa  as  low  as  any  in  the  experiment,  excepting 
plot  6b, 

6.  Tbe  lower  per  cent,  of  starch  in  the  potatoes  raieed  with 
muriate  is  due  to  their  higher  per  cent,  of  water.  The  per  cent, 
of  starch  en  the  dry  substance  of  the  potatoes  is  highest  where 
mnriate  waa  used,  plot  3.  '  The  average  per  cent,  of  starch  in  the 
dry  substance  of  the  potatoes  from  the  four  plots  on  which  mnri- 
ate of  potash  was  used  ia  76.32;  the  average  on  the  two  aniphate 
of  potash  plots  is  75.60. 

The  soil  of  the  experiment  field  was  atrikingty  deficient  in  knUlable 
potash,  nitrogen  and  phosphoric  add.  Thus  nitrate  and  diaaolved  bone 
black  increased  the  yield  of  tbe  soil  by  93  bnshels  per  acre,  and  mnriate 
added  to  the  chemicals  named  made  a  further  increase  of  93  bushels. 

In  this  experiment,  muriate  of  potash  gave  a  lai^er  yield  than  the 
equivalent  amount  of  sulphate  of  potash,  by  35  bushels  per  acre. 

The  starch-content  of  the  fresh  potatoes  was  as  high  with  sulphate 
of  potash  as  where  00  fertilizer  was  used. 

The  9tarch>cODtent  in  the  freab  potatoes  raised  with  muriate  waa 
about  .5  per  cent,  less  than  in  those  raised  with  equivalent  sulphate. 

Doubling  the  quantity  of  muriate  iocreased  the  yield  and  still  fur- 
ther depressed  the  per  cent,  of  starch. 

The  lower  content  of  starch  in  potatoes  raised  with  muriate  was 
wholly  due  to  the  larger  amount  of  water  in  them.  The  dry  matter 
of  potatoes  raised  with  mnriate  contained  more  starch  than  those 
raised  with  sulphate  of  potash. 

Tbe  results  here  reported  naturally  differ  with  the  obaraoter  of 
the  land,  quantity  of  nitrogen  applied,  weather  conditions,  etc. 

Id  general  the  potatoes  where  mnriate  waa  applied  contained 
leaa  starob,  by  half  a  per  cent,  or  lesa,  than  those  raised  with  sul- 
phate of  potaah.  Tbe  yield  of  potatoes  ia  most  likely  to  be  larger 
with  muriate  than  witfa  sulphate  of  potash. 

The  actual  potash  in  sulphate  of  potash  costs  about  12  per 
cent,  more  than  in  muriate,  so  that  if  60  pounds  of  actual  potash 
were  applied  per  acre,  tbe  added  oost  of  using  sulphate  would  be 
about  75  oenta. 
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It  is  not  always  and  ever;  where  advisable  to  use  sulphate 
rather  than  muriate  of  potash  on  potato  land. 

When  yield  alone  is  sought  and  there  is  no  possibility  of  getting 
an  extra  price  on  account  of  quality,  the  muriate  may  be  used, 
partly  beoanse,  pound  for  ponnd  of  actual  potash,  it  is  cheaper 
than  the  sulphate,  but  mainly  because  it  is  likely  to  produce 
a  larger  yield. 

When  used,  its  unfavorable  effect  on  the  quality  of  the  tubers 
may  probably  be  lessened  by  putting  it  on  the  land  early,  even 
the  fall  before. 

When  potatoes  are  to  be  riused  for  seed,  or  when  an  increased 
price  may  be  secured  because  of  extra  quality  of  tubers,  the  sul- 
phate should  be  used. 
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EXPERIMENTS  IN   GROWING  TOBACCO  WITH  DIF- 
FERENT FERTILIZERS. 

final  befobt  on  the  fermented  obops  of  1094. 

By  E  H.  Jenkins. 

Tbe  object  of  these  experiments  is  to  stodf  the  effects  of 
certain  fertilizers  commonly  used  hj  onr  Connecticut  growers  on 
tbe  quality  of  wrapper-leaf  tobacco.  Each  plot  under  experiment 
receives  tbe  same  fertilizers  for  a  term'of  years  in  order  to  test 
these  fertilizers  under  tbe  varying  climatic  conditions  whiob  a 
succession  of  years  affords,  and  final  judgment  on  tbe  quality  of 
the  crops  is  made  after  they  have  been  fermented  in  tbe  cue  and 
are  ready  for  manufacture. 

The  work  was  begun  in  18Q2  and  has  been  carried  on  each  year 
since  then  by  this  Station,  in  connection  with  tbe  Conneoticat 
Tobacco  Experiment  Company. 

A  full  description  of  this  experiment  will  be  found  in  former 
reports  of  this  Station,  viz. :  1892,  pp.  1-24;  1893,  pp.  112-144; 
1894,  pp.  254-284. 

Ao  acconnt  of  the  growing,  harvesting  and  coring  of  the  orop 
of  1894  is  printed  on  pages  270  to  279  of  the  17th  Annual  Report 
of  this  Station  for  1804. 

Samples  of  the  long  and  short  wrappers  &om  each  plot,  with 
top  leaves  and  seconds  sufficient  to  fill  tbe  case,  were  cased  down 
at  tbe  warehouse  of  Mr.  L.  B.  Haas  in  Hartford,  on  Deo.  13th, 
1894.  The  case  lay  undisturbed  till  Dec.  JOtb,  1895,  when  it  was 
opened  and  the  samples  examined. 

Shrinkaqe  dubinq  Fsbhentation. 
The  tobacco  weighed  343  pounds  when  it  was  cased.  After 
fermentation  it  weighed  307  ponnds,  having  lost  daring  twelre 
months  36  pounds,  or  11,1  per  cent.  The  crops  of  1892  and  1893 
lost  about  14  per  cent,  during  fermentation.  The  crop  of  1892 
was  "  well  sweated,"  that  of  1893  "  nnsweated,"  and  that  of  1894, 
which  lost  nearly  3  per  cent,  less  than  tbe  others,  "well  sweated." 
It  is  the  nature  of  tbe  change  during  fermentation — about  which 
almost  nothing  is  known  at  present — and  not  the  total  loss  in  tbe 
case,  which  determines  the  effect  of  tbe  process  on  the  quality  of 
the  leaf. 
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Jdoqment  of  the  Ezpbbt, 

Each  lot  of  tobaccu  was  marked  with  a  number,  different  from 
the  one  need  in  the  previous  year,  and  which  gave  no  indioation 
of  the  plot  from  which  the  tobacco  came. 

The  lotB  were  examined  and  graded  by  Mr.  Benjamin  L.  Haaa 
of  Hartford,  who  has  graded  the  two  previonfl  crops.  Mr.  Haaa 
devoted  two  days  to  the  work,  and  there  has  thns  been  seonred  a 
perfectly  unbiased  and  intelligent  judgment  by  an  expert  fully 
aoqnainted  with  the  present  requirements  of  the  trade. 

A  strict  judgment  has  been  given,  noting  all  defects  in  the 
leaf. 

The  crops  on  the  experiment  field  were  in  general  of  quite  as 
good  quality  as  those  grown  elsewhere  in  the  neighborhood. 

FoUowiDg  is  the  grading  given  by  Mr.  Haas,  in  detail : 

Lot  a. 
FvrtUizera:  1360  Iba.  cottonaeed  maol   aod   1660  Ibe.  ootton  hull  utkea  per 
aare,  coQUiDinK  lOB  lbs.  nitrogeo,  I&O  lbs.  phosphoric  acid  and  339  lbs.  pot- 
ash.    Coat,  9&1. 1 1  per  acre. 

Yield;  740  lbs.  lout;  wrappers  per  acre. 
230     "    short        "  "       " 

ToUl    9J0     " 

Quality: — Bum,  free,  does  not  coal,  holds  fire  fairly  well. 
^•A,  dear  white.  Vein,  Bmall,  some  white  vein.  Tixture,  welt 
sweated,  open  grain,  thin  and  good  finish.  Size,  medium  to 
large.  Sipenetg,  ripe.  Colore,  light  to  medium.  TUld,  very 
profitable.  Soundness,  sound.  Stem,  small.  Relative  Rank, 
Sth. 

Lot  B. 

Fertilizers;  1826  lbs.  linseed  meal,  1671  lbs.  cottoo  hull  ashee  per  acre,  con 
talnlog  106  tbs.  citrogeo,  143  Itis.  phosphoric  acid  and  339  lbs.  potaah.    Coet, 


Quality: — Sum,  does  not  coal,  holds  fire  very  well.  Aah, 
clear  gray.  Vein,  small,  curly.  Texture,  well  sweated,  good 
grain,  lacks  finish.  Size,  desirable.  Ripeneta,  ripe.  Coiora, 
clear,  bright,  medinm.  Yield,  fairly  profitable.  Soundneai, 
sound,     ^em,  medium.     R^ative  rank,  6lh. 
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Fertilizers :  2260  Iba.  cottonaeed  meal,  1480  lbs.  cotton  hull  asbes  per  acre,  am- 
taiiuDg  11&  lbs.  Dittogen,  171)  Ibe.  pbogpboric  add  and  ^39  ItiB.  potash.  CMt, 
$63.24  p«r  acr«. 


Quality : — Bum,  does  not  coal,  bolda  fire  very  well.  Ath,  clear 
white,  bard.  Vein,  good,  TextuTe,  well  sweated,  good  grun, 
good  finiBh.  Si'Ze,  little  above  mediam.  Ripeness,  ripe.  Colon, 
dark,  mottled.  Fte/<^,  fairly  profitable.  Soundnest,  Aoaad.  i3tem, 
small.     Relative  ranfi,  lltb. 

Lot  D. 

FertilizerB :  2720  lbs.  cottODseod  meal,  1110  lbs.  cotton  hull  ashes  per  Bcr«,  con- 
taioiDg  210  lbs.  oitrogen,  180  Iba.  phoephoric  acid  and  3<0  lbs.  poUsb.  Cost, 
$es.ll  per  acre. 


Quality  : — Bum,  does  not  coal,  fairly  free.  Ask,  clear  white. 
Vein,  curly,  with  aome  white  vein.  Texture,  well  sweated,  opeo 
grain,  lacks  finish.  Size,  medium  to  large.  RipenesB,  ripe.  Col^ 
ors,  medium.  Yield,  unprofitable.  Soundness,  sound.  Stem, 
medium.     Relative  rank,  16tb. 


Fertilizera:  1900  lbs.  castor  pomace  and  1610  Iba.  cotton  hull  ashes  per  acre, 
contaiuiug  105  lbs.  oilTOgen,  143  lbs.  phoaphoHc  acid  aud  34T  Iba.  potash.  Coet, 
$59.70  per  acre. 


Quality: — Burn,  ooaU  slightly,  holds  fire  fairly  well.  Ashy 
mixed  gray.  Vein,  curly  and  white.  Texture,  medium,  well 
sweated,  close  grain,  lacks  finish.  Size,  desirable.  Btpenesa, 
ripe.  Colors,  medium  to  dark,  mottled.  Yield,  unprofitable. 
Soundness,  sound.     Stem,  medium  to  small.     Relative  rani,  28th. 
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Lot  p. 
FertQizeie:  1820  lbs.  Unseed  meal,  SID  Ibfl.  ootMn  bull  nebeB  and  260  Iba. 
Cooper's  bone  per  sore,  oontainlng  106  lbs.  nitrogen,  1S3  lbs.  phosphoric  acid  and 
isa  lbs.  potash.    Cost.  $42.4S  per  acre. 


Qn&lity : — Bum,  coals  slightly,  holds  fire  fairly,  Aa/t,  clear 
white,  does  not  flake.  Vein,  good.  Teatvre,  welt  sweated,  io- 
clined  to  be  close  grain,  good  finish.  Size,  little  above  medium. 
Ripeness,  ripe.  Colore,  medium  to  dark.  Yield,  very  profitable. 
Soundness,  sound.     Stem,  medium.     HelaCive  rank,  4th. 

Lot  G. 

Fertilizers:  3160  lbs.  castor  pomace  and  IS40  lbs.  cotton  bull  asbes  per  acre, 
containing  ITS  Iba.  nitrogen,  162  lbs.  pbospbonc  acid  and  338  lbs.  polaab.  Coat, 
$72.63  per  acre. 

Tield:  8S0  lbs.  long  wrappers  per  acre. 
280    "    short      "         ■'      " 

Total    1140    " 

Quality  :—£um,  coals  slightly,  fairly  free.  Ash,  clear  gray. 
Vein,  medium,  white  vein.  Texture,  thin,  well  sweated,  good 
grain,  fair  finish.  Size,  desirable.  Ripeness,  ripe.  Colors,  clear, 
dark.  Yield,  very  profitable.  Soundness,  sound.  Stem,  me- 
dium.    Relative  rank  I5th. 


Fertilizers :  3TS0  Iba.  castor  pomace  and  1540  Iba.  cotlon  bull  aehes  per  acre, 
containing  210  lbs.  nitrogen,  111  lbs.  pbosphoric  acid  and  340  Iba.  potash.  Cost, 
(19.56  per  acre. 


Quality  : — Burn,  does  not  coal,  holds  fire  very  well.  Ash, 
clear  white,  bard.  Vein,  good.  Texture,  well  sweated,  good 
grain,  lacks  finish.  Size,  little  above  medium.  Ripeness,  ripe. 
Colors,  medium  to  dark.  Yield,  very  profitable.  Soundness, 
BOnnd.     Stem,  medium.     Relative  rank,  14th. 
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Lot  I. 

Fertilizers:  1900  Iba.  castor  pomace,  1640  lbs.  ootton  hull  Uhos,  S40  lbs.  nitraia 
of  aods  (the  latter  in  tno  applicationB  after  planting)  per  acre,  containing  208  lbs. 
nltrc^n,  148  lbs.  phaaphoric  acid  and  317  Iba.  of  potash.    Cost,  f  7B.T0  per  acre. 


Total  11  TO    " 

Qaality : — Bvm,  does  not  coal,  fairly  free.  Ash,  olear  gray. 
Fein,  molioed  to  be  curly  and  some  white.  Texture,  welt  sweated, 
grain  rather  open,  lacks  finish.  Size,  desirable.  Ripeness,  ripe. 
Colors,  dark  and  eoniewbat  mottled.  Yieid,  fairly  profitable. 
Soundness,  Bound.     Stem,  rather  email.     Relative  rank,  20tb. 


Fertilizers:  1900  lbs.  castor  pomace,  1640  lbs.  cotton  hull  ashes,  and  MO  lbs. 
nitrate  of  soda  (the  latter  applied  after  planting)  per  acre,  containing  SOB  lbs,  ni- 
trogen, 14S  lbs.  phosphoric  acid  and  341  iba.  potash.     Coat,  $75.70  per  acre. 


Qaality : — Bum,  doea  not  ooal,  fairly  free.  Ash,  clear  gray. 
Yein,  some  white,  medium.  Texture,  well  sweated,  rather  close 
grain,  lacks  finish.  Size,  desirable.  Ripeness,  ripe.  Colors, 
medium  to  dark,  somewhat  mottled.  Yield,  fairly  desirable. 
Soundness,  Boand.     Stem,  medium.     Relative  rank,  19th. 


Fertilizers:  1360  lbs.  cottonseed  meal,  1160  Iba.  double  sulphate  of  potash  and 
magoeeia,  and  3S0  lbs.  Cooper's  bone  per  acre,  containing  lOS  Iba.  of  oitrogen,  149 
lbs.  phosphoric  add  and  341  lbs.  of  potash.     Cost,  $40.$B  per  acre. 


Quality :— .Bum,  coal  slightly,  holds  fire  fairly.  Ash,  olear  gray. 
Vein,  inclined  to  be  white.  Texture,  well  sweated,  good  grain, 
laoks  finish.  Size,  desirable.  Ripeness,  ripe.  Colors,  medium, 
mottled.  Yield,  not  profitable.  Soundness,  fairly  soand.  Stem, 
rather  small.     Itelatioe  rank,  17th. 
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Fertilizers:  1360  Iba.  cotloDseed  meal,  1160  lbs.  double  eulphate  of  potash  and 
mBgnetia,  380  Iba.  Cooper's  boos,  sod  300  lbs.  lime  per  acre,  containing  106  lbs. 
ot  nttrogeu,  119  lbs,  phosphoric  a<nd  and  341  lbs.  of  potash.     Cost,  $43. 5S  per 


Total  1030    " 

Quality  : — Bum,  does  not  coal,  does  not  hold  fire  well  Aeh, 
clear  white.  Vein,  small,  with  some  white.  Texture,  thin,  well 
sweated,  open  grain,  good  finish.  Size,  desirable.  Riptnees, 
ripe.  Colors,  medium  to  dark.  Yield,  very  profitable.  Sound- 
neae,  sonnd.     Stem,  mediam.     Jielative  rank,  7th. 

Lot  M. 

Fertiliiers:  1360  lbs.  cottonseed  meal,  660  lbs.  high  grade  sulphate  o(  potash 
and  3B0  lbs.  Cooper's  bone  per  acre,  containing  105  lbs.  of  nitrogen,  149  lbs. 
phoaphoric  acid  and  338  lbs,  of  potash.     Cost,  $4 1 .30  per  acre. 


Qaality: — Bum,  coals  slightly,  holds  tire  fairly  well.  Aah, 
mixed  gray.  Vein,  small,  some  white.  Texture,  well  sweated, 
close  grain,  lacks  finish.  Si2e,  desirable.  Ripeueii,  ripe.  Col- 
ors, medium  to  light  but  mottled.  Yield,  unprofitable.  Sound- 
neee,  sound.     Stem,  medium.     Relative  rank,  2eth. 


FertilizeTS :  I3S0  lbs.  oottonseed  meal,  66U  high  grade  aulphala  oE  potash,  380 
Iba.  Cooper's  bone  and  300  lbs.  lime  per  acre,  containing  lOB  ll>s,  nitrogen,  149 
:ba.  phosphoric  acid  and  338  Iba.  potash.     Cost,  $44.30  per  acre. 


Quality: — £um,  coals  very  slightly,  holds  fire  fairly.  Ash, 
mixed  gray.  Vein,  inclined  to  be  white.  T^ure,  well  sweated, 
fair  grain  but  inclined  to  be  close,  lacks  finish.  Siae,  good. 
Ripeness,  ripe.  Colors,  medium,  mottled.  Yield,  unprofitable. 
Soundness,  sound.     Stem,  medium.     Relative  rank,  25th. 
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Lot  0. 
Fertilizers;   13S0  Iba.  cottonseed  meal,  GSO  lbs.  caibonate  ol  potash  Bud  380 
lbs.  Oooper'H  bone  per  acrs,  containing  106  lbs.  Ditrogen,  149  lbs.  plioaphoric  Mid 
and  339  Iba.  potash.     Coat,  |11.iB  per  acre. 


QaaXitj  :Sum,  coalg,  holda  fire  f&ir\j.  Ash,  mixed  gr&y. 
Fein,  email  amount  of  white  vein,  otherwise  good.  Texture, 
well  sweated,  fairly  open  grain,  good  finish.  Size,  very  deeirable. 
Colors,  medium  to  dark.  Yield,  very  profitable.  Soundness, 
sound.    Stem,  small.     Relative  rank,  13th. 


Fertilizers:  1360  Iba.  cottonaeed  meal.  1140  lbs.  double  carbonate  of  potash 
and  magneaia,  and  380  lbs.  Cooper's  bone  per  acre,  containing  105  lbs.  oitrogeu, 
149  lbs.  phosphoric  aind  and  340  lbs.  potash.     Coat,  $S7.08  per  acre. 


Quality: — .Sum,  does  not  ooal,  bolda  fire  very  well.  Ash, 
bard  and  white.  Vein,  good.  Texture,  well  sweated,  very  thin, 
open  grain,  good  finish.  Size,  very  desirable.  Ripeness,  ripe. 
Colors,  fairly  clear,  medinm  to  dark.  Yield,  very  profitable. 
Soundness,  sonnd.     Stem.,  small.    Relative  rank,  2d. 

Lot  Q. 

Fertilizers:  2000  lbs.  Baker's  A.  A.  Superphosphate,  4000  lbs.  Baker's  tobacoo 
manure  per  acre,  contaiaiug  241  iba,  nitrogeu,  489  lbs.  phosphoric  add  and  49G 
lbs.  potash. 

Yield:  9 

190    ' 


Qnality  : — Rum,  coals  slightly,  does  not  hold  fire.  Ash, 
mnddy  gray.  Vein,  prominent,  curly.  Texture,  well  sweated, 
thin,  papery,  close  grain.  Size,  medium  to  large.  Ripeness,  ripe. 
Colors,  medium  mottled.  Yield,  unprofitable.  Soundnees,  soand. 
Stem,  inclined  to  be  large.     Relative  rank,  29tb. 


,,  Google 


TOBACCO  EXPEBIHENT.      EXPERT'S  JUDGMENT. 


FertUiwra:  3000  lbs.  Stockbric^  Tobacco  Uenure  and  600  lbs.  of  the  same, 
ased  aa  a  Btarter,  per  acre,  ooDt^iDg  149  Iba.  nitrogen,  281  lbs.  phosphoric  add 
and  383  Ibfl.  potash. 


Qaality: — Burn,  coals  slightly,  does  Dot  hold  fire.  Ath, 
mixed  gray.  Vein,  small,  but  some  white.  Texture,  well  sweated, 
open  graio,  lacks  finish.  •S'tz^,  desirable.  Iiipenesa,Ttpe.  Colort, 
dark,  mottled.  Yield,  fairly  profitable.  Soundness,  sound. 
Stem,  small.     Reiative  rank,  23d. 


Fertilizers:  BOOO  lbs.  Stockbtidge  Tobacco  Manure,  BOO  Iba.  of  the  bi 
as  a  starter  per  acre,  coatsining  209  lbs.  nitrogen,  393  lbs.  phosphoric 
S9e  lbs.  potash. 


Quality: — Bum,  coals  slightly,  holds  fire  fairly  well.  Ash, 
mixed  gray.  Fein,  inclined  to  be  white.  Texture,  well  sweated, 
fair  grain,  lacks  finish.  Size,  desirable.  Ripeness,  ripe.  Colors, 
medium,  mottled.  Yield,  not  profitable.  Soundness,  sound. 
Stem,  medium.     Relative  rank,  22d. 


Fertilizers:  SSO  lbs.  dry  ground  fish,  440  lbs.  nitrate  of  soda,  aod  300  lbs. 
lime  per  acre,  Mnlaioing  142  lbs.  nitrogen,  and  60  lbs.  phosphoric  acid.  Cost, 
)31.60  per  ton. 


Quality  : — Burn,  coals  slightly,  does  not  hold  fire.  Ash,  white. 
Vein,  white  aad  curly.  Tfxture,  well  sweated,  open  grain,  with- 
out finish.  Size,  desirable.  Ripeness,  ripe.  Colort,  dark  and 
mottled.  Yield,  very  unprofitable.  Soundness,  sound.  Stem, 
email.    Relative  rank,  2Tth. 
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FertiliMra :  3200  lbs.  Hapes'  Tobaoco  Manure,  wrapper  brand,  and  600  lbs. 
Hap«B'  Starter  per  acre,  coDtainii^  158  lbs.  of  aitrogen,  311  Iba.  phosphoric  add, 
and  218  Ibo.  potash. 


Total    1390    " 

Quality  : — .Bum,  coala  slightly,  holds  fire  fairly.  Ash,  mediam, 
clear  gray.  Vein,  promineDt,  early,  inclined  to  be  white.  7ix- 
ture,  well  sweated,  good  grsin.  Size,  too  large.  Bipentts,  ripe. 
Golora,  medium.  Yield,  unprofitable.  Soundnete,  sound.  Stem, 
large,    SekUive  rank,  18th. 

Lot  T. 
Fertilizers :  3400  Iba.  llapee'  Tobacco  Uanure,  wrapper  brand,  and  400  lb«. 
Hapes'  Starter  per  acre,  coDtainiug  163  lbs.  Ditrogen,  196  lbs.  pboEphoric  add,  and 
204  lbs.  potash. 

Yield  :  SID  Iba.  long  wrappers  per  acre. 
326     "     Bhorl        "  " 

Total   1093     " 

Quality  : — Sum,  coals  slightly,  does  not  hold  fire.  Ash,  mixed 
gray.  Vein,  small,  no  white  vein.  Texture,  thio,  well  sweated, 
open  grain,  no  finish.  Siee,  medium  to  laige.  Sipeness,  ripe. 
Colors,  medium  to  dark,  dry.  Yield,  ooprofltable.  SowidnesSy 
sound.     Stem,  medium.     Relative  rank,  24th. 

Lot  W, 
Feriilizera:  3400  lbs,  Uapet' Tobacco  Manure  per  acre,  conlainlDg  161  lbs.  o( 
nitrogen,  143  lbs.  phosphoric  acid,  and  2S0  Iba.  potash. 


Quality : — Bum,  iDclioed  to  oo&l,  does  not  hold  fire  very  well. 
Ash,  mixed  gray,  does  not  flake.  Vein,  small,  inclined  to  be 
white.  Texture,  well  sweated,  thin,  good  grain,  good  style.  Sias, 
little  above  medinm.  Ripeness,  ripe.  Colors,  mediam  to  light. 
Yield,  very  profitable.  Soundness,  sound.  Stem,  medium.  R^ 
ative  rank,  8th, 
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FertiliEers:  2000  lbs.  SaodsraoD's  Tobacoo  Formula  per  acre,  c 
lb*,  oitn^o,  281  lbs.  phosphoric  add,  and  106  Iba.  potash. 


Qoality : — Sum,  coals  slightly,  does  not  hold  fire.  AaA,  mixed 
graj.  Veittf  small.  Texture,  well  sweated,  open  grain,  good 
finish.  Size,  desirable.  Ripened,  ripe.  Colony  light  to  medium. 
Yiddy  fair,  Soundnegs,  soaad.  Stem,  small.  Relative  rank, 
9th. 

Lot  T, 

FertUizera:  1360  lbs.  cotton  seed  meal.  8G40  lbs,  wood  aeheB,  aod  SO  Iba. 
Cooper's  bona  per  acre,  coDtaiaing  lOG  lbs.  nitrogen,  117  lbs.  pbospboric  add, 
840  lbs.  poUBh.     Cost,  $70.31  per  acre. 


Quality : — Rurn,  coals  slightly,  holds  fire  fairly  well.  Aah, 
clear  gray.  Vein,  some  white.  Tes^ure,  well  sweated,  open 
grain,  good  finish.  A'ze,  medium  to  large.  Rip«nesB,np9,  Colors, 
clear,  medium  to  dark,  TieAf,  fairly  profitable.  Soundneea, 
sound.     Aem,  medium.     Relative  rank,  12th. 

Lot  Z. 
Fertilizera:   1300  lbs.  drj  ground  flsh,  1260  Iba.  double  Bulphale  of  potaab  and 
magnesia,  and  300  lbs.  Cooper's  booe  per  acre,  containing  104  lbs.  oitrogon,  146 
lbs.  phosphoric  acid,  and  312  lbs.  potash.     Cost,  (17.60  per  sera. 

Tield:  e 

2 

Total     930    " 

Quality  : — Bum,  does  not  coal,  holds  fire  fwrly  well  Ash, 
dear  gray.  Vein,  small,  some  white.  Texture,  too  hard  sweated, 
thin,  open  grain,  good  finish.  Size,  very  desirable.  Ripeness, 
ripe.  Colors,  dark  and  mottled.  Yield,  very  profitable.  Sound- 
nees,  sound.     Stem,  very  small.     Relative  rank,  3d. 
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Lot  A.A.. 

Fertilisers  r  10  to  IS  cords  stable  msDure,  on  lisU  the  plot  AOO  lbs  Swift-Sura 
Snperphoaphate  per  acre,  ooDtaiuiiig  (eetimated)  ISS  Iba.  nitrogen,  113  lbs.  phos- 
pborio  add,  and  1 7 1  lbs.  potash. 


Qaa|ity: — Bum,  ooaU  gtightly,  holds  fire  well.  ^« A,  mixed 
gray.  Vein,  small,  very  little  white  vein.  Texture,  well  sweated, 
thin,  opeD  grain,  good  finish.  Size,  medium  to  large.  Jiipenest, 
ripe.  Colora,  light  to  medium.  Yield,  very  profitable.  Sound- 
nett,  Bound.     Stem,  medium.     Relative  rank,  1st. 

Lot  BB. 
Fertilizers:  6000  lbs.  tobacco  stems,  2610  lbs.  castor  pomace,  on  bait  the  plot 
600  lbs,  Sirift-Bure  Superpbosphate  per  acre,   containing  (estimaled)  2SS   lbs. 
nitrogen,  146  lbs.  phospboric  acid  and  G39  lbs.  potash.     Cost,  $83.18. 


Quality : — .Barn,  coals  very  slightly,  holds  fire  fairly  well,  free 
burD,  Atk,  clear  gray.  Fern,  small,  some  white.  Texture,  well 
sweated,  rather  thin,  open  grain,  lacks  finish.  Size,  desirable. 
Ripeness,  ripe.  Colora,  dark.  Yield,  fairly  profitable.  Sound- 
ness, sound.     Stem,  medium  to  small     Reiative  rank,  21at. 

Lot  CO. 
Fertilizers:  3000  lbs.  Pinnej'a  Formula  per  acre,  conlaining  131  Iba.  nitrogen, 
196  lbs,  phosphoric  acid  and  SOB  lbs.  potash. 


Quality ;  —Sum,  ooala,  holds  fire  fairly  well.  Ash,  mixed  gray. 
Vein,  small,  not  white.  Texture,  well  sweated,  open  grain,  good 
finish.  Size,  medium  to  large.  Ripenest,  ripe.  Oohra,  clear, 
medium  to  dark.  Yield,  very  profitable.  Soundness,  sound. 
Stem,  medium.     Reiative  rank,  lOth. 
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The  lots  ID  order  of  their  value  as  wrappers,  taking  all  points 
into  consideration,  are  graded  as  follows : 

AA(best),     P,     Z,     F,     A,     B,     L,     W,     X,     CC,     C, 

l«t.  Sd.      3d.      4tb.      Gth.      6th.     7(b.      8th.      Btb.      10th.    11th. 

Y,       0,       H,       G,       D,  K,  U,  J,  I,       BB, 

12th.      13th.      Utb.  IGth.  16tb.  ITtb.  IBth.  19tli.  20th.     aiaL 

S,  R,  V,  N,  M,        T,  E,  Q, 

21d.  23d.  24th.  2Bth,  2etli.  27th.  28th.  tsth. 

Oeneral  Memarks. — The  short  wrappers  from  all  the  plots  con- 
tain a  larger  per  cent,  of  fine  wrappers  than  the  short  wrappers 
of  the  experiment  crops  of  1892  or  1893  contained. 

The  first  ten  in  the  above  list  differ  o«ry  little  in  qaality.  The 
tobaccos  all  show  a  great  improvement  over  the  1893  crops,  and 
the  first  fifteen  in  the  above  list  are  all  very  desirable  tobaccos. 

The  presence  of  white  vein  has  impaired  the  aalability  of  the 
crops  somewhat,  but  this  is  considered  a  defect  of  curing  rather 
than  of  growing. 

Discussion  of  the  Results. 

The  crop  of  1894  was  a  dry-weather  crop.  During  the  tobacco- 
growing  season  of  1892  nearly  16  inches  of  r^n  fell,  and  the 
quality  of  the  crop  was  eicceptionally  good.  In  1893  only  6.2 
inches  of  rain  fell  while  the  crop  was  standing,  and  the  crop  was 
exceptionally  poor:  its  one  good  feature  being  the  "  burn,"  which 
was  even  better  than  that  of  1892  crop. 

In  1894  the  rain-fall,  while  the  tobacco  was  in  the  field, 
amounted  to  7.16  inches,  an  inch  more  than  in  1893.  On  fifteen 
days  ont  of  the  83  days  the  conditions  were  reported  aa  "  too  dry  " 
by  the  superintendent  ot  the  field  work. 

The  total  rain>fall,  however,  gives  a  very  inadequate  idea  of  the 
snpply  of  water  to  the  crop.  A  sncceesion  of  showers  at  tolera- 
bly uniform  intervals  is  most  favorable  to  the  crop.  Two  or  three 
heavy  down-ponrs  of  rain  with  long  periods  of  dryness  between, 
even  if  more  rain  falls  than  in  the  former  case,  are  much  less 
favorable. 

In  1894  there  was  a  time  in  June  when  no  rain  fell  for  10  days, 
and  no  rain  fell  for  the  last  10  days  of  June,  but  for  the  rest  of 
the  season  some  rain  fell  in  every  week. 

The  crop  received  no  great  amount  of  rain,  but  the  rain-fall  was 
well  distributed  and  the  quality  of  the  crop  was  very  fair. 
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COMPAEATIVB   FiRB-HOLDIHO   CaPACITT. 

In  the  following  table  ia  given  the  relative  fire-holding  capacity 
of  the  long  and  short  wrappers  from  each  plot  determined  by 
Meaars.  Winton  and  Ogden,  by  the  method  described  in  the 
Beport  of  this  Station  for  1893,  p.  134. 

The  lot  which  held  fire  the  shortest  time  is  marked  1 00,  and  the 
other  lots  are  so  marked  as  to  express  nnmerioally  their  capacity 
for  holding  fire :  for  example,  lot  T  held  fire  for  a  shorter  time 
than  any  other  (100),  lot  A  held  fire  more  than  fonr  times  as 
long  (436). 


GOHPABATIVB   FlBB-HOLDDia    CaPACXTT.      FBUfEHTED   CROP  0 


IDUd. 

11.9 

4S.a 

1.0 

83.4 

3.0 

27.3 

1.8 

2J.» 

9,1 

23.9 

7.8 

ia.e 

9.1 

31.3 

11.9 

29.0 

o.e 

31.6 

40 

31.B 

7.6 

34.1 

6.8 

n.e 

1.9 

IS,3 

9.6 
1.6 

19.9 
33.7 
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The  fire-holdiDg  oapaoity  of  the  leaf  was  in  every  case  iocreased 
by  the  fermentation,  though  not  by  any  meana  equally  in  all 
cases. 

The  average  firo-bolding  capacity  of  the  three  year's  crops 
already  fermented  are : 

Bef  ate  Fermeatailon.  After  FarmauUitlOD. 

Crop  of  I89J 9.8  H.i 

Crop  of  1B93 8.0  ia.O 

Crop  of  1894 9.1    ,  23.3 

There  is  sobstantial  agreement  in  most  cases  between  the  jadg- 
ment  as  to  fire-holding  capacity  by  the  expert  and  the  results  of 
laboratory  tests. 

Thus  the  seven  lou  L,  Q,  R,  T,  V,  W,  X,  which  did  not, hold 
fire  well  in  the  expert's  judgment,  were  all  far  below  the  average 
fire-holding  capacity  as  determined  in  the  laboratory.  The  five 
lots  judged  to  hold  fire  "  very  well,"  B,  C,  H,  P,  AA,  had  a  rela- 
tively high  fire-holding  capacity  as  determined  by  the  chemist. 

Exceptional  are  lots  F,  M,  N,  tJ,  BB,  which  "hold  fire  fairly  " 
in  the  opinion  of  the  expert,  but  as  determined  by  laboratory  testa 
are  quite  below  the  average,  and  A  and  Y,  which  are  judged  to 
"  hold  fire  fairly,"  yet  have  a  very  high  fire-holding  capacity  as 
determined  in  the  laboratory. 

Tendency  to  coal  is  not  always  associated  with  small  fire-hold- 
ing capacity.  Lots  O  and  CC,  which  "coaled"  most,  had  a  fire- 
holding  capacity  above  the  average. 

The  relative  average  fire-holding  capacity  of  all  the  lots  which 
did  not  coal  was  265,  while  that  of  the  lots  which  coaled  slightly 
was  190. 

NUMBEB   OP  FbBMBSTED  LbaVKS   TO  THE   PoUND, 

Un  page  281,  Report  of  1894,  are  given  the  number  of  leaves 
per  pound  of  each  lot  of  pole-cured  tobacco  of  this  crop. 

The  number  of  leaves  per  pound  of  this  same  crop  after  fer- 
mentation in  the  case,  appear  in  the  following  table. 

From  25  to  3fi  leaves  were  weighed  on  a  balance  sensitive  to 
^  of  an  ounce,  and  from  these  weights  the  results  in  the  table 
are  computed. 
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NuuBBB  or  Febhbhted  Lbates  to  tob  Fodkd.     Cbop  a 


Wnppen.      Wrmppcn. 


The  average  of  these  £ 


Short  wrappera  , 
Long  wrappers. . 


r  Leaves  to  thb  Podnd. 

PDli-enred. 


Effects  of  Diffebent  Forks  of  Nitbooeet. 
Cotton  iSeed  3feal  and  Castor  Pomace. 

Cotton  Seed  Meal  and  Castor  Pomace  were  each  applied  to 
three  plote  in  quantitieB  supplying  105,  ITS  and  310  lbs.  per  acre 
of  nitrogen  reepectively,  with  150  Ibt*.  of  phoaphorio  acid  and 
S40  lbs.  of  potash  in  form  of  cotton  bull  ashes. 

In  lb!tl4  the  yield  of  wrappers  was  practically  the  same  from 
the  Cotton  Seed  plots  as  from  the  Castor  Pomace  plots. 

In  both  cases  the  yield  regularly  increased  with  the  increase  in 
nitrogen. 

The  number  of  wrapper  leaves  per  pound  was  practically  the 
same  where  cotton  seed  was  used  as  where  castor  pomace  was 
used. 

In  both  cases  the  number  of  leaves  per  pound  was  slightly 
greater  with  the  smaller  amount  of  nitrogen  than  with  the  larger. 

The  per  cent,  of  wrappers  in  the  crops  was  nearly  the  same 
with  both  fertilizers  and  increased  in  each  case  with  the  increase 
of  nitrogen  in  the  fertilizers. 
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The  quality  of  the  leaf  raised  on  CottoD  Seed  Meal  was  some- 
what better  than  that  raised  with  Castor  Pomace. 

Thns  lots  A,  C,  D  (Cotton  Seed  Meal)  were  graded  stb,  11th 
and  16th.  Lots  E,  O,  H  (Castor  Pomace)  were  graded  28th, 
Ifith,  14tb,  Excepting  lot  E,  there  is,  however,  little  difierenoe 
in  quality  between  the  two. 

Linseed  Meal. 

Plot  B,  which  receired  105  pounds  of  nitrogen  per  acre  in  this 
form,  yielded  6fi  pounds  less  per  acre  of  wrappers  than  the  corre- 
sponding plots  A  and  £,  dressed  wiih  Cotton  Seed  and  Pomaoe ; 
the  per  ceut.  of  wrappers  in  the  crop  was  about  the  same,  the 
weight  per  leaf  was  somewhat  greater,  and  the  quality  was  of 
the  best,  ranking  6th. 

Plot  F,  with  the  same  amount  of  linseed  meal  and  phosphoric 
acid,  but  half  the  quantity  of  potash  that  was  put  on  B,  yielded 
tl5  pounds  more  of  wrappers  per  acre  than  A  or  E,  but  in  other 
ways  the  crop  differed  little  from  that  on  F,  and  was  graded  4th. 

Practically  the  same  results  were  obtained  with  the  previous 
crop. 

lish. 

Plot  Z  was  dressed  with  1300  pounds  of  dry  groand  fish,  which 
supplied  lOS  pounds  of  nitrogen  and  1260  pounds  of  double  sul- 
phate of  potash  and  magnesia.  It  is  not  striotly  comparable 
with  plots  A  (Cotton  Seed  Meal),  E  (Castor  Pomace),  and  B  (Lin- 
seed Meal),  in  that  the  form  of  potash  was  different, — though 
the  quantity  of  actual  potash  supplied  was  the  same. 

The  yield  of  wrappers  was  somewhat  less  than  from  plots  A 
and  G,  and  somewhat  more  than  from  B.  The  quality  of  leaf 
was,  however,  nearly  as  good  as  any,  ranking  3d. 

Nitrate  of  Soda,  at  Mrst  and  Second  Cultivation. 
(Plots  I  and  J  compared  with  H.) 
The  point  of  this  experiment  is  to  ascertain  the  effect  on  the 
crop  of  supplying  one-third  of  the  nitrogen  of  a  heavy  applica- 
tion (210  pounds),  as  a  top  dressing  in  the  form  of  nitrate  of  soda 
in  one  application  at  the  time  of  the  first  cultivation  (plot  I),  or 
in  two  applications  at  the  time  of  the  first  and  second  cultivation 
(plot  J).    Tbe  effect  in  both  cases  was  decidedly  injurious  to  the 
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quality  of  the  wrappers,  though  plot  J  yielded  180  pounds  more 
of  wrappers  thau  H,  Id  1893  J  yielded  166  poancls  more  wrap- 
pers than  H,  and  the  quality  of  the  wrappers  was  even  better. 
Plot  I,  which  received  all  the  nitrate  in  one  applioation,  produoed 
lees  tobacco  and  of  inferior  quality. 

In  1804  the  efiect  in  eaoh  case  was  somewhat  injuriong.  J  pro- 
duoed 70  pounds  more  wrapper  leaf  than  I,  bat  90  pounds  less 
than  H.  The  wrapper  leaves  on  I  and  J  were  soniewbat  lighter  in 
weight  thau  on  H,  but  the  quality  was  not  quite  as  good. 

Stable  Manure. 

Plot  AA  was  dressed  with  10  to  12  cords  of  stable  manure  and 
some  Swift  Sure  Superphosphate  as  a  starter. 

The  yield  of  wrappers  was  very  small,  560  poaods  per  acre, 
scarcely  more  than  half  the  average  yield  of  all  the  plots  taken 
together. 

The  per  cent,  of  wrappers  in  the  crop  was  also  the  smallest  of 
any.  But  the  quality  of  the  leaf  was  the  very  best  of  all  and 
was  ranked  first.  The  calculated  quantity  of  nitrogen  od  tfiis 
plot  was  125  pounds  per  acre.  It  is  quite  likely  that  this  was  not 
all  readily  available,  and  that  the  small  crop  may  be  expltuned  by 
a  deficiency  of  nitrogen. 

Tbbacco  Stems. 

Plot  BB,  dressed  with  three  tons  of  tobacco  stems  per  acre  and 

2640  pounds  of  Castor  Pomace,  with  500  pounds  of  Swift  Sure 

Superphosphate,  yielded  780  pounds  of  wrapper  leaf,  which  was 

of  less  than  average  quality. 

Effect  of  Different  Fobub  of  Potash. 

Plots  A,  K,  L,  M,  N,  0,  P,  Y,  were  dressed  with  like  quantities 
of  nitrogen  (in  form  of  Cotton  Seed  Meal),  phosphoric  acid 
and  potash ;  but  the  potash  was  supplied  in  different  forms. 

The  plot  which  received  double  sulphate  of  potash  and  mag- 
nesia yielded  the  most  wrappers  per  acre,  1155  pounds. 

The  yield  from  the  double  sulphate  of  potash  aud  magnesia 
with  lime,  carbonate  of  potash,  and  wood  ashes  were  about  alike, 
1020  to  1040  pounds.  Cotton  hull  ashes  and  high  grade  sulphate 
with  lime  yielded  970  to  980  pounds,  while  the  high  grade  sulphate 
without  lime,  and  the  double  carbonate  of  potash  and  magnesia 
yielded  least  (880  to  890  pounds  of  wrappers  per  acre). 
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The  expert  graded  the  lots  rMsed  with  cotton  hall  asheB,  doable 
Bolpbate  of  potash  and  magnesia  toUh  lime,  double  carbonate  of 
potash  and  mi^nesia  and  wood  aebeS]  5th,  7th,  2d  and  12th, 
respeotively,  among  the  very  best  in  the  whole  experiment. 

The  lots  raised  with  carbonate  of  potash,  and  double  sulphate 
of  potash  and  magnesia  without  lime,  ranked  next,  13th  and  l^th, 
while  those  raised  with  high  grade  salphate,  with  and  without 
lime,  were  among  the  poorest,  25th  and  26th. 

Kotioe  is  also  called  to  the  facts  that  lot  Z  raised  with  fish  aud 
doable  Bulph&te  of  potash  and  magnesia  ranked  3d,  and  that  lot 
F,  which  received  only  half  the  quantity  of  potash  applied  to 
plot  B,  ranked  4th,  i.  e.,  among  the  very  best. 

It  should  be  remembered  in  considering  the  results  of  1894, 
that  it  is  not  designed  to  draw  any  definite  conclusions  from  these 
experiments  till  five  successive  oropa  have  been  grown,  cured, 
sweated,  and  finally  examined  and  graded  by  the  expert.  The 
fourth  crop  is  now  cased  down  for  fermentation,  and  the  fifth  is 
to  be  grown  in  the  summer  of  1896. 
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EXPERIMENTS  IN   GROWING   TOBACCO   WITH   DIF- 
FERENT FERTILIZERS.     SEASON  OF  1896. 
Bt  E.  H.  Jenkins. 

These  experimeDta  are  in  continaation  of  those  begun  m  1892 
ID  co&peration  with  the  Conneoticnt  Tobaooo  Experiment  Co.  of 
Poqnonock  in  the  towD  of  Windsor. 

Full  particulars  regardiag  the  land,  the  condact  of  the  experi- 
ments and  their  results  are  given  in  the  Reports  of  this  StatioD 
for  1S92,  pageslto24;  for  1893, pageall2t0  144;  for  1894, pages 
254  to  284. 

FSBTILIZEBS. 

The  ferliliisers  used  iu  1895  were  sampled  and  analyzed  hj- 
MesBrs.  Winton  and  Ogden,  with  the  following  resnits: 

CouPoernoH  jlHd  Cost  of  Fsbtiuzbrb  Dbbd. 

Goflt  Pu  Fhoipborlo 

Tod.  miroien.       Add.        Potuh. 

Nilraleor  Soda $60.00         16.03         

Oatton  Seed  Ueal 32.00  S.6S         2.3S          1.T3 

Castor  Pomaoe 16.00  6.0*         4.18         1.81 

Linseed  Meal.. ai.OO  6,29         1.66         1.24 

Tobacco  Stems  U.OO  1.90»         ,60»       B.IO* 

Cooper's  Bone 28.00  2.24        26.65         

Cotton  Bull  Ashea 46.00        7.04        2.41 

Wood  Ashes 10.40         2.43        4.28 

High  Grade  Sulphate  of  Pot- 
ash   60.00  60.38 

Carbonate  of  Potiwb HO.OOf  64.10 

Double  Carbonate  Potash  and 

Magnesia 3B.0O{ 18.S0 

Double  Sulphate  PotaBh  and 

Magnesia 30.00  , J8.39 

Fish 36.00  9.26         1.36         

The  chemicals  nsed  for  each  plot  were  accurately  weighed  and 
labeled  by  the  Station  representative,  mixed  thoroughly  and 
bagged  by  Mr.  DaBon  and  himself. 

The  bags  were  carried  to  the  several  plots  by  Mr.  DnBon,  aocl 
their  contents  were  sowed  under  bis  constant  supervision. 

The  following  table  shows  the  plan  of  the  experiment,  the  fer- 
tilizers applied,  with  the  cost  of  each  as  far  as  known,  and  the 
quantities  of  nitrogen,  phosphoric  acid  and  potash  contained  in 
them. 

*  Batimated.  f  By  single  pound;  ton  rates  would  be  much  lower 

t  Total  cost  ot  importing  a  one  ton  lot  from  Stasalurt. 


tobacco  experiment.    fertilizeh8  applied. 
Fbrtilizebs  Applied,  Season  of  1895. 


'i 

FBBTILIZBB8  APPLIEn 

fi 

PooDdl  per  A«.. 

A 

1579  Ckitton  Seed  Ueal 
1397  CotlOD  Hull  ABhes 

^ 

1669  LiDK<ed  Meal 
1324  Cotton  Hull  Ashes 

c 

S631  CotlOD  Seed  Ueal 
1321  CotlOD  HuU  ABlies 

D 

31B8  Cotton  Seed  Meal 
1184  Cotton  Hull  Asbes 

E 

2083  Caaior  Pomsee 
12S1  Cotton  Hull  AsbeB 

F 

16S9  Lioaeed  Meal 
536  Cotton  Hull  Aahei 
277  Cooper's  Bone 

G 

3472  Castor  Pomaoe 
IH9  Cotton  Hull  Ashes 

H 

4166  Cast«r  PomaiM 
1097  ColtOQ  Hull  Ashes 

I 

2083  Castor  Pomace 
I2S4  Cotton  Bull  Aaboa 
320  Nitrate  of  Soda* 
320  Nitrate  of  Sodaf 

J 

2083  Castor  Pomace 
1254  CotlOD  Hull  Asbea 
840  Nitrate  of  Soda* 

1579  Cotton  Seed  Ueal 

1102  Double  Sulphate  o(  Potash  and  Magaesi 

457  Cooper's  Bone 

1579  Cotton  Seed  Meal 

1102  Double  Sulphate  of  Potash  and  Magrueeia 

467  Cooper's  Bone 

300  Lime 

IB79  Cotlou  S«ed  Meal 

621  High  Grade  Sulphate  of  Potash 

4S7  Cooper's  Bone 

1579  Cotton  Seed  Meal 

621  High  Grade  Sulphate  of  Potash 

467  Cooper's  Boae 

300  Ume 


'  Applied  between  the  n 
t  Applied  between  the  re 


39,28  106     I       169  340 


41.26  lOG  1G9         340 


ogle 
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9  Cotton  Seed  Uail 
B  Carbonttte  of  Potash 
T  Cooper's  Boue 

9  Cotton  Seed  Meal 

S  Double  Carbonate  Potaah  and  Magiiesia 

T  Cooper's  Bone 


2000  S 
GOO  S 

3000  S 


i  Dry  Qround  FiBh 
I  Nitrate  of  Soda 
D  yme 


3200  \ 
600  i 

2400  & 

400  " 

2400 
2000 


Mapee'  Tobacco  UsDure,  Wrapper  Brtrnd 
SandersoD's  Formula  for  Tobacco 


4  Dry  Ground  Fish 

T  Double  Sulphate  of  Potash  and  UagoeB 

3  Cooper's  Bone 

Stable  Manure  10-12  oordef 


CC     3000  Pioney's  Formula  Fertilizer 


*  Applied  aa  a  alerler. 

f  Estimaied  to^oantain  111  lbs.  nitrogen,  11  Iba.  phosphoric  acid  and  149  lb 


Digitized  By  Google 


tobacco  bxpebrment.    planting.  149 

Plantinq  and  Care  Durino  Growth. 

The  experience  of  previons  years  having  showed  that  the 
plants  were  injnred  by  contact  with  the  fertilisers,  if  the  latter 
were  merely  harrowed  in,  near  setting  time,  in  1895  the  fertiliEers 
were  plowed  under,  two  weeks  before  the  plants  were  set  Th|e 
results  were  perfectly  satisfactory.  The  plants  started  qnickly, 
grew  well  and  showed  no  Btgns  of  "  bnrning"  by  contact 
with  the  fertilizers. 

The  plants  were  set  with  the  Bemis  planter  on  May  25th, 
Paris  green  was  applied  on  the  27lh,  to  check  the  ravages  of  the 
cut  worm. 

On  Jane  3d,  2,000  plants  were  re-set. 

On  July  13th,  abont  two  thirds  of  the  whole  field  was  topped. 
On  the  20th,  all  had  been  topped  except  plots  T,  Z  and  T,  which 
were  backward  in  development.  At  this  time  the  tobacco  on 
plot  AA  was  as  large  as  any,  but  looked  as  if  needing  plant 
food.  On  the  26th,  this  plot  of  tobacco  had  begun  to  tnrn  yel- 
low.    The  crop  was  harvested  on  Aug.  Utb  and  ISth. 

KOTES   OM  THE   RaINFAU.,    SoIL  MoISTTJBK   AND  TsHPEKATtJBB. 

As  in  the  season  of  1893,  through  the  oo&peration  of  Prof. 
Milton  Whitney,  Chief  of  the  Division  of  Agricultural  Soils  of  the 
U.  S.  Department  of  Agriculture,  who  supplied  the  necessary 
instruments,  daily  observations  were  made  by  Mr.  Adelbert 
DuBon  during  the  growing  season,  of  maximum  and  minimum 
air  temperature  (radiation  thermometers),  maximum  and  minimam 
soil  temperatures  (average  to  depth  of  nine  inches),  and  rainfall 

The  instruments  were  placed  near  the  crop  on  a  plot  which  was 
kept  free  from  all  vegetation. 

Samples  of  soil  to  the  depth  of  nine  inches  were  also  daily 
drawn  by  Mr.  DuBon  from  several  plots  and  sent  to  the  Station 
for  determination  of  moisture. 

The  sampling  apparatus  and  method  of  packing  the  samples 
were  designed  by  Prof.  Whitney. 

These  observations  taken  together  give  a  record  of  meteoro- 
logical conditions  which,  however  incomplete,  is  of  great  assist- 
ance in  comparing  the  conditions  under  which  the  crops  of  suc- 
cessive years  are  raised. 

Rain-faix  is  1805. 
The  tobacco   was  set  on  May  25th,  and  harvested  on  August 
14th  and  15th,  and  was  in  the  field  therefore  81  days.     The  run- 
fall  durins  that  time  was  as  follows  : 
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U^it 

"     21 

June  3 


Juir2s 10 


Total  9.3  S  inches. 

The  corresponding  rain-f&ll  in  1804  was  7.16  inohes,  in  1893 
6.13,  in  ]8»2,  16.01. 

On  only  nine  daja  was  the  soil  "too  dry"  in  the  opinion  of  the 
grower.  In  1894,  there  were  15  sach  days.  Jane  was  a  dry 
month  and  no  rain  fell  from  the  6th  to  the  25tfa,  bat  after  this 
time  more  or  less  rain  fell  every  week. 

On  the  whole  the  seasoa  was  more  favorable  for  the  crop  as  far 
as  concerns  rainfall  than  either  1893  or  1804. 


The  Pbbcbntaqb  of  Wateb  in  tub  Soii~ 

Daily  determinations  of  moisture  in  the  soil,  taken  to  the  depth 
of  8  inches,  were  made  on  three  difierent  plots  of  the  field,  as 
follows : — 

Plot  1,  after  lying  unfertilized  and  untitled  for  ten  years,  was 
plowed  in  1894  and  1805,  kept  free  from  vegetation  and  the  soil 
surface  was  occasionally  stirred  by  raking. 

Plots  F  and  T  were  planted  with  tobacco,  the  former  dressed 
with  1670  lbs.  to  the  acre  of  Linaeed  Meal,  536  of  Cotton  Hnll 
Ashes  and  277  lbs.  of  Cooper's  Bone.  Plot  W  was  dressed  with 
2,400  pounds  of  Mapes'  Tobacco  Manure. 

In  the  following  table  are  given  the  average  per  cents  of  water 
found  in  the  soils  for  each  week,  calculated  from  daily  determina- 
tions. 

Atbbaor  Uoisturb  ih  Tobaooo  Son.. 


Aug,   5  " 

"   12  " 

Average, 
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In  189G,  the  plot  which  was  bare  of  vegetation  oontained  on 
the  average  one  per  cent,  more  of  moisture  than  in  1 804.  Plot  F, 
for  some  nnknowo  reason,  in  both  seasons  has  held  more  moisture 
than  most  of  the  plots. 

In  1804  the  plots  planted  to  tobaoco  contained  considerably 
less  water  after  the  crop  bad  reached  its  fiill  development  than 
earlier  in  the  growing  season.  In  1895,  on  the  contrary,  the  rain- 
fall was  such  as  to  keep  the  water-content  of  the  soil  practically 
the  same  throngbont  the  growing  season. 

Tehferatube  of  Aib  and  Soil. 

Daily  observations  of  temperature  were  made,  as  already 
described,  by  Mr.  Adelbert  DuBoo. 

In  the  following  table  are  given  the  average  weekly  maxima, 
minima  and  ranges  of  temperature. 

Aib  and  Soil  luiPiRiTUBB  at  tbh  Tobaooo  Field. 
Webklt  Atbbaqbs. 

Mu.  UlD.         Rui«.  Uu.  Uln.        RlDBe. 

June  18  to  Juoe     22  97  GO  4^  86  69  16 

"    23  '>     "     '29  81  60  2S  84  66  19 

"    30  "  Julj       6  S4  G3  31  S4  61  33 

July     7  "     "         13  83  62  31  87  60  27 


The  highest  temperature  recorded  by  the  radiation  thermometer 
was  102°,  the  lowest  41°. 

The  highest  record  of  the  soil  thermometer  was  101°,  and  the 
lowest  60°. 

Haevestino,  CnBiNG,  Steiffinq  and  Soktinq. 

The  crop  was  harvested  on  Aug.  14  and  15.  The  weather  was 
generally  favorable  for  rapid  and  dry  curing.  There  was  no  trace 
of  pole-sweat  in  the  tobacco,  but  some  white  vein.  The  crop 
cared  too  rapidly  to  get  the  best  quality  of  wrapper  leaf. 

On  Oct.  13tb,  the  cured  tobacco  was  taken  from  the  poles  and 
was  stripped  on  the  14th  and  15th. 


■   nt^lOO^lC 
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Sorting  was  began  on  the  7th  of  November  and  reqaired  about 
a  week  for  its  completion. 

At  each  handling  of  the  crop  a  represeDtative  of  the  Station 
was  always  present;  all  weights  were  made  and  recorded  and 
samples  drawn  by  him. 

As  the  crops  were  sorted,  samples  were  oarefnlly  drawn  from 
each  lot  of  long  and  short  wrappers  and  labeled  as  described  in 
the  Report  for  1893,  p.  138. 

These  samples  were  for  laboratory  examinations  and  for  fermen- 
tation. 

The  following  table  gives  the  results  of  the  sorting.  The 
weights  are  in  pounds.  For  those  unfamiliar  with  the  details  of 
sorting  leaf-tobacoo,  it  may  be  emd  that  the  "  seconds"  are  the 
lower  leaves  on  the  stallt,  smaller  than  those  of  either  of  the 
other  grades,  over-ripe  and  unfit  for  wrappers.  The  "  long  wrap- 
pers "  and  "  short  wrappers  "  are  the  most  valuable  part  of  the 
crop,  the  latter  being  smaller  and  lighter,  and  often  cutting  to 
greater  advantage  than  "long  wrappers."  The  "top  leaves" 
are  often  as  large  as  the  long  wrappers,  but  heavier,  darker  in 
color  and  unripe. 

Wbigbts  of  ihb  Bark-Curbd  Leaves  fbou  Vb  Aobb. 
Crop  op  1896. 


lOli 


ogle 


TOBACCO   EXPERIMENT.      WEIGHT  OF   CROPS. 


Wbioets  or  TBB  Baen-Oubbd  LiiTEB  PBOH  ^  Acas. 


i8i 


Pbb  oeht.  of  the  Fodb  Diffbbekt  Gb&dbs. 

POLB-QCBBII   CBOP  op    1H96. 
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POLE-C 


>  Cbop,   189S. 


The  method  of  determiniDg  the  fire-holding  capacity  is 
desoribed  in  the  Station  Report  for  18ft2,  page  17,  and  the  mean- 
ing of  the  fignree  in  the  following  table  is  described  on  pi^  140 
of  the  present  Report. 


Plol.    Wmpper*.      Wmppen 


P,o. 

,»„. 

^Short 

TSSS. 

i". 

.     348 

189 

346 

Q.. 

.     189 

129 

160 

NcuBBR  OF  PoLB-ccRED  Leatis  TO  THs  Pound. 


Wnppen.      Wnppcn. 


Vnpp«n.     Wnppen. 
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DlBCCBSION    OF  TBB   ReSOLTS. 

The  foUoviDg  paragraphs  note  the  obief  features  of  the  orops 
of  1896.  No  strict  comparisoD  of  them  will  be  attempted  till 
the  crop  hae  been  fermented  in  the  case. 

Mt  Weight  of  the  Sorted  Crop*,  1895.— The  weights  of  sorted 
tobacco  per  acre,  per  cent,  of  wrapper  leaves  and  weights  of 
wrappers  id  the  crops  of  1892  and  following  years  are: 


T»«i. 

Bo^tXt. 

1892 

181t 

1893 

1669 

1894 

1713 

189G 

1164 

Plots  J,  I,  D,  H  and  BB  gave  the  largest  yield  of  tobacco, 
from  2130  to  1960  pounds  per  acre,  and  also  tbe  largest  yield  of 
wrapper  leaves,  1590  to  1460  ponnds. 

Plots  W,  V,  F,  T  and  AA,  yielded  lees  than  any  others,  from 
1480  to  1670  pounds  of  leaf.  The  smallest  yield  of  wrappers, 
however,  was  on  plots  T,  AA,  F,  L  and  M,  from  720  to  890 
pounds. 

Cotton  Seed  Meal  and  Castor  Powtace.— {PloU  A,  C,  D,  com- 
pared with  E,  O,  H.) 

Between  tbe  gross  yield  of  cured  leaf  from  the  plots  dressed 
with  cotton  seed  meal,  and  from  those  dressed  with  castor 
pomaoe  was  a  difference  of  140  pounds  in  favor  of  castor  pomace ; 
the  difference  in  yield  of  wrapper  leaf  was  but  100  pounds. 

Tbe  weight  of  100  leaves  from  the  plots  dressed  with  cotton 
seed  was  a  little  less  than  the  weight  of  the  same  number  of 
leaves  from  the  castor  pomace.  As  far  as  can  be  judged  at  pres- 
ent, there  was  no  significant  difference  in  tbe  crops  raised  with 
these  two  fertilizers. 

Increasing  the  quantity  of  cotton  seed  meal  or  of  castor 
pomace  applied  to  the  land,  from  1580  to  3160  pounds  in  case  of 
cotton  seed  meal,  and  from  20B0  to  4170  in  case  of  castor  pomace, 
increased  the  total  yield  and  the  yield  of  wrapper  leaves. 

Linseed  Meal, — Plots  B  and  F  compared  with  A  The  yield 
on  Plot  B,  which  was  dressed  with  linseed  meal  instead  of  the 
corresponding  quantity  of  cotton  seed  meal,  was  smaller  than  on 
plot  A  by  only  30  pounds  of  leaves.  No  other  diSerenras 
between  the  two  are  noted. 

On  plot  F,  where  tbe  potash  supplied  was  but  150  pounds 
instead  of  340  pounds  per  acre  as  on  plot  B,  the  yield  of  leaves 
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was  100  pounds  less,  and  of  wrappers  aiO  ponadH  lens  than  on 
plot  A. 

titrate  of  Soda  with  Castor  Pomace. — Plots  I  and  J  compared 
with  plot  H.  Where,  for  an  applloation  of  210  pounds  of  nitro- 
gen in  form  of  castor  pomace  as  on  plot  H,  was  substituted  one- 
half  that  quantity  of  nitrogen  in  form  of  castor  pomace,  and  the 
other  half  in  form  of  nitrate  of  soda,  plots  I  and  J,  the  total  yield 
of  leaf  and  the  yield  of  wrapper  leaf  were  increased  by  about 
150  pounda 

JV«A,  Stable  Manure  and  Tobacco  Stems. — Plot  T,  which  was 
dressed  with  fish  and  nitrate  of  soda  without  potash,  gave  a  very 
small  yield  of  wrappers,  720  pounds  per  acre,  with  a  very  small 
capacity  for  holding  fire.  Plot  Z,  dressed  with  fish  and  doable 
sulphate  of  potash   yielded   250  pounds   more   of  wrappers  per 

The  yield  of  wrappers  on  plot  A  A,  dressed  with  10-12  loads  of 
stable  manure  per  acre,  was  small,  630  pounds,  while  plot  BB, 
dressed  with  tobacco  stems  and  castor  pomace,  yielded  I5S0 
pounds  of  wrappers. 

Plot  AA  dunng  the  growing  season  showed  signs  of  lack  of 
plant  food. 

Potash  Sfflfta.— Plots  A,  K,  L,  M,  N,  O,  P,  T.  The  nitrogen 
and  phosphoric  acid  supplied  to  these  plots  in  fertilizers  has  been 
the  same  in  kind  and  quantity  for  four  years. 

The  largest  gross  yields  in  1805  from  this  series  of  plots  were 
on  M,  high  gi-ade  sulphate  of  potash,  and  N,  high  grade  sulphate 
with  time,  and  were  respectively  1760  and  1770  pounds  of  leaves. 

The  yield  of  wrappers,  however,  on  M  was  as  low  as  any,  690 
pounds  per  acre,  and  on  N  1060. 

The  yields  of  leaves  on  plots  P,  carbonate  of  potash  and  mag- 
nesia, and  on  Y  wood  ashes,  were  smaller  than  on  A,  cotton  hall 
ashes;  the  others  in  the  series  were  larger. 

Plot  0,  carbonate  of  potash,  gave  the  highest  yield  of  wrap- 
pers, 1150  pounds,  and  plot  K,  double  sulphate  of  potash  and 
magnesia,  came  next,  1100  pounds. 

The  fire-holding  capacity  of  the  tobacco  raised  with  high- 
grade  sulphate  was  least  in  the  series,  that  raised  with  the  low 
grade  sulphate  was  next 

Tbe  number  of  pole-cured  leaves  required  to  make  a  pound 
was  also  least  iu  the  leaves  raised  with  the  last  two  named  forms 
of  potash. 
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THE    NITROGEN    AND    MINERAL    MATTERS    IN    A 
PEACH    CROP. 

Bt    E.  H.  Jenkins. 

Analyses  bt  Messes.  Winton  Aia>  Oqdbm. 

A  basket  of  peaches,  raised  at  the  Sommit  Orchard  of  Mesara. 
Piatt  and  BarDes,  West  Cheshire,  and  bought  in  the  New  Haven 
market,  has  been  examined  at  the  StatioD  laboratory. 

The  basket  contained  151  peacheB,which  weighed  23.92  pounds,* 
or  a  little  more  than  2^  ouncesf  apiece. 

2,000  grams  of  the  fresh  peaches  were  "  stoned,"  sliced,  air- 
dried  and  partially  analyzed.  The  composition  of  the  frnit  was 
as  follows,  per  cent. : — 


Pulp  or  flegh.  air-dry 11.96  j  *"'*^;"'''K  nit««en.. 


Water  lost  in  air-<!tr7iDS...8I.40 

100.00 

Total  nitrogen  io  air-ilr;  fruit 2.13  percent. 

"    ash  "      "        "    3.39  "     " 

The  ash  of  palp  and  stones  had  the  following  composition  : — 

Pulp.  S»n*a. 

Saod  aod  silica 6.38  5.26 

OxideoEiroD  and  alumina 94  S.G3 

Lime 8.76  16.M 

llBsnesk 3.37  10.06 

Potash 67.71  33.11 

Soda 3.17  6.60 

Phosphoric  add 11.60  18.93 

Sulphuric  acid 2.83  i.OO 

Chlorine 1.70  .21 

100.37  100.02 

Oxygen  Bquivalent  of  chlorioe..      .37  .01 


100.00 


*  Equal  to  lO.SBO  grams, 
f  Equal  to  72  granU' 
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When  peach  trees  are  set  18  feet  apart  each  way,  as  is  the 
common  practice  in  this  State,  there  are  130  trees  to  aa  acre. 

Experienced  growers  reckon  3  baskets  per  tree,  an  average 
yield  for  orchards  S  years  planted.  Four  baskets  per  tree  is  a 
maximum  crop. 

From  the  above  data  are  calculated  the  quantities  of  nitrogen 
and  mineral  matters  removed  from  an  acre  of  130  trees  by  the 
average  crop  of  three  baskets  of  peaches  per  tree,  viz : 


NlTEOGKN    AND    ASH-IHGEBDIBfTra    IN    A    PBACH  CbOP    OF   390 

Bassets  fee  Ache. 

Nitrogen 19.1  pounds. 

Potash ai.9  " 

Soda 1.3  " 

Lime 1.0  " 

Magnesia 1.0  " 

Oxide  of  iron..- i  " 

Phosphoric  acid 4.2  " 

Sulphuric  acid I.O  " 

Obioriue .4  " 


Contrary  to  the  commonly  received  idea,  the  pulp  of  the  frait 
contains  the  greater  part  of  both  the  nitrogen  and  mineral 
matters.  Only  about  one-fourth  of  the  nitrogen  and  one-tenth  of 
the  ash-elementa  are  contained  in  the  stones. 

While  these  quantities  of  nitrogen  and  mineral  matters  are 
smaller  than  those  removed  by  many  other  garden  or  field  crops, 
it  does  not  follow  that  peach  trees  need  less  oare  for  their  proper 
manuring. 

The  quantities  of  plant  food  required  for  the  yearly  growth  of 
wood  and  leaves  must  be  considerable.  Young  twigs  contain  a 
larger  proportion  of  nitrogen,  phosphoric  acid  and  potash  than 
old  wood.  But  we  have  no  exact  data  at  hand  from  which  to 
compute  the  yearly  demand  of  the  growing  peach  tree  on  the 
plant  food  in  the  soil. 

Field  experiments  demonstrate  that  liberal  fertilization  is  neces- 
sary to  secure  the  most  profitable  returns  from  peach  orchards. 
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ON  FERTILIZING  ORCHARDS. 
By  S.  W.  Johnson. 

The  figares  giveo  in  the  foregoing  paper,  p.  1S8,  Bimply  Bhov 
what  IB  oarried  off  from  the  acre  of  land  by  the  crop  of  peaches 
and  indicate  that  an  annnal  return  of  20  pounds  of  nitrogen,  22 
of  potash  and  S  of  phosphoric  acid  will  restore  to  the  land  what 
the  average  peach  crop  reqaires,  and  that  21  lbs.  of  nitrogen, 
30  of  potaah,  and  7  of  phosphoric  acid  will  make  good  the  deficit 
cansed  hy  a  maximum  crop,  provided  there  are  no  otlier  sources 
of  loss  besides  the  export  of  fruit.  But  it  is  one  thing  to  return 
to  the  soil  what  the  crop  has  removed  and,  to  some  extent, 
another  thing  to  maintain  the  fertility  of  the  soil  so  far  as  relates 
to  the  suitable  supply  of  plant-food. 

The  active  feeders  of  the  tree  in  the  soil  are  the  yonng  root- 
lets and  roothaira  that  are  put  forth  the  current  year.  The 
roots  of  five  and  two  years  ago  are  probably  themselves  totally 
incapable  of  feeding  the  plant.  Even  last  year's  roots  are  of 
little  use  except  as  they  are  a  necessary  basis  of  the  dew 
rootlets  that  develop  this  year.  The  young  roots  of  each  suc- 
cessive year  of  growth  thus  occupy  different  positions  in  the  soil, 
and  since  most  of  the  plant-food  in  the  soil  is  incapable  of  move- 
ment, much  of  it,  at  any  time,  is  out  of  the  reach  of  the  rootlets, 
and  to  be  fertile  the  acre  of  soil  must  contain  many  pounds  of 
plant-food  in  order  to  ensure  to  the  crop  the  few  pounds  which 
the  crop  requires. 

If  the  soil  is  very  rich  to  begin  with,  the  trees  may  produce 
well  for  years  without  fertilizers,  but  the  New  England  hills 
which  furnish  our  best  orchard  sites  are  now,  as  a  rule,  not  fer- 
tile, and  must  be  well  enriched  to  make  them  profitable. 

It  is  now,  no  doubt,  well  known  to  orchardisls,  that  soils  have 
the  power  of  changing  the  solubility  and  availability  of  the 
plant-food  which  may  be  put  upon  them,  in  fertilizers.  It  is  well- 
proved  that  phosphoric  acid,  applied  in  water-soluble  form, 
shortly,  in  many  soils  within  a  few  days  or  weeks,  becomes  quite 
insoluble  in  water,  and  for  a  considerable  time  gradually  dimin- 
ishes in  availability.  Certain  soils  contain  enough  phosphoric 
acid  to  serve  many  large  crops  if  it  were  freely  accessible  to 
their  roots,  but  that  this  phosphoric  acid  is  not  immediately 
available  is  demonstrated  by  the  fact  that  moderate  dressings  of 
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plain  snperphoHphste  strikiDgly  inoresse  the  yield.  What  has 
just  beeo  stated  of  phospfaorio  acid  is  eqnally  tme  of  potash. 

As  to  nitrogen,  we  know  much  bat  not  nearly  enoagh  of  its 
incomings  and  ontgoings.  We  know  that  the  soils  of  forests, 
meadows  and  moist  pastures  gain  in  nitrogen,  while  dry,  naked 
or  tilled  gronnd  loses  nitrogen  from  year  to  year.  We  know 
that  clovers  and  legumes  generally,  rapidly  enrich  or  may  enrich 
the  soil  they  grow  upon,  as  respects  nitrogen,  while  the  onltnre 
of  cereals,  root  and  fiber  crops,  and  garden  "  truck,"  dimia- 
ishes  and  exhansts  the  soil -nitrogen. 

As  a  rale,  in  case  of  soils  that  have  a  fair  proportion  of  fine, 
clayey  matters,  all  the  phosphoric  acid  and  potash  that  may 
be  needed  to  aid  any  crop,  if  once  applied,  cannot  escape  from  the 
soil  and  will  be  retained  near  the  surface,  will  not  in  any  event 
descend  much  below  or  spread  from  where  it  has  been  placed. 
With  nitrogen  it  is  very  different  and  loss  of  this  element  may 
occur  in  three  ways:  Ist,  by  leaching  out,  in  the  drainage- water, 
as  nitrates ;  2d,  by  escaping  into  the  air,  as  nitrogen  gas,  and  3d, 
by.  conversion  into  comparatively  inert  forms,  snch  as  exist  in 
1^-mold,  swamp-muck  and  peat  (hamns),  or  in  the  cell  tissues  of 
fungi  and  the  shells  or-cases  of  insects  (chitin). 

For  these  reasons,  soluble  and  active,  and  therefore  costly  fer- 
tilizers, are  best  applied  in  small  doses,  at  or  near  the  surface  of 
the  ground  and  at  short  intervals,  while  cheap,  insoluble  and 
slowly-acting  manures  may  be  used  in  large  applications  and 
deeply  mixed  in  order  to  establish  a  more  permanent  state  of 
fertility. 

The  amount  of  any  needed  fertilizer-element  to  be  supplied 
annually,  must  be  learned  by  experience  or  experiment,  since  soils 
vary  greatly  in  their  composition  and  qualities,  and  the  supply 
must  commonly  be  several  or  many  times  larger  than  the 
amount  annually  taken  ofi  in  the  crop. 

One  fertilizer-element  that  is  scarcely  noticeable  in  the  export 
of  the  peach  crop,  is  nevertheless  important  to  it«  production. 
The  chief  ingredient  of  the  ash  of  the  wood,  bark  and  leaves 
of  all  trees  is  generally  lime.  The  wood  of  healthy  peach  twigs, 
of  one  year's  growth,  from  the  orchard  of  the  late  P.  M.  Augur, 
analyzed  at  this  station  {Annual  Report,  18B4,  p.  93),  contained 
1.87  per  cent,  of  ash,  of  which  64.2  per  cent,  was  lime,  9.5  per 
cent,  magnesia,  16.3  per  cent,  potash,  4.3  per  cent,  phosphoric  acid 
and  6.9  per  cent,  sulphuric  acid.     The  mature  leaves  of  oak  and 
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obeetDut  trees  contain,  with  abont  30  per  cent,  of  water,  3  to  4  per 
cent,  of  ash  and  of  the  latter  SO-40  per  oent.  is  lime.  Where 
the  vater  of  wells  or  springs,  coining  from  the  soil,  is  soft  or 
bat  slightly  hard,  the  orchard  needs  lime  to  be  supplied.  This 
substance  dissolves  rather  freely  in  the  drainage  water  and  is 
therefore  subject  to  constant  waste.  In  case  of  most  Connecti- 
cut soils  the  natural  supply  of  lime  comes  from  rocks  (boulders, 
gravel,  sand  and  rock-dust)  which  contain  but  little  and  yield  it 
up  very  slowly.  For  these  reasons  wood  ashes  or  cheap  lime 
should  be  broadcast  at  the  rate  of  some  600  lbs.  per  acre,  yearly. 
If,  as  is  becoming  common,  scarlet  clover  or  other  legume  is 
sown  to  gather  nitrogen,  this  dressing  of  lime  and  a  liberal  use  of 
potash  salts  will  probably  be  essential  to  the  highest  success. 
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THE    BEST   ECONOMY   OF    CONCENTRATED    FERTI- 
LIZERS. 

By  S.  W.  Johnson. 

All  plaats  oommonly  caltivated  in  the  field  or  g&rden  require 
to  their  full  and  profitable  development  the  cooperation  of  a  oom- 
ber  of  agencies  or  forms  of  eoergy,  of  tubetancea  or  kinds  of  mat- 
ter and  of  conditions  or  circumstances  of  sitnation.  These 
ageooies,  substanoes  and  conditions  must  work  together  in  dae 
qnantities  and  proportions,  and  the  absence  or  deficiency  of  any 
single  one,  as  well  as  too  mach  of  any  one,  will  injure,  destroy  or 
prevent  a  crop. 

The  agencies  required  are  on  the  one  hand  the  radiant  energy 
that  oomes  to  us  primarily  from  the  snn,  which  we  call  light  and 
beat,  and  on  the  other,  the  forces  that  reside  in  the  matter  of  air, 
water,  soil  and  fertilizers — foroes  which  are  named  chemical 
affinity,  cohesion,  adhesion,  etc. 

To  what  extent  electrical  energy  is  involved  in  crop- prod  action 
is  as  yet  but  little  anderstood.  Latterly  the  agencies  of  micro- 
Bcopio  life  in  the  soil  have  been  fonnd  to  have  an  importance  that 
bnt  a  few  years  ago  was  not  dreamed  of. 

The  needed  substances  are  those  which  essentially  compose  fertile 
soil,  perfect  plants  and  animals  and  useful  mannrea,  viz :  oxygen 
gas  and  carbonic  acid  gas  of  the  air,  water  of  air  and  soil,  sand, 
olay  and  hnmns  {or  decaying  vegetable  matter)  of  the  soil,  and 
the  several  forms  of  plant-food  which  the  prodaotive  soil  is  the 
sonrce  of — sulphates,  phosphates,  nitrates,  carbonates  and  muri- 
ates of  potash,  ammonia,  lime,  magnesia  and  iron. 

Among  the  requisite  conditions  are  certain  alternations  of  heat 
and  cold,  of  light  and  darkness,  of  dryness  and  wetness,  dae 
porosity  and  compactness  of  soil. 

Many  farmers  who  live  on  a  fertile  soil  and  under  a  genial  sky, 
even  in  these  latter  days,  gather  in  their  abundant  harvests  with 
little  thought  or  knowledge  of  these  energies  and  substances. 
The  sun,  the  rain,  the  soil,  prepared  for  them  in  the  beginning, 
have  been  the  sufficient  sources  of  everything  needed  for  their 
crops. 

But  most  of  those  who  will  read  these  lines  do  so  becanse, 
what  in  the  beginning  answered  well  enough  for  them  or  for  tbeir 
forerunners  has  become  insufficient  and  they  are  compelled  to 
make  inquiry :  What  is  the  reason  that  crops  are  poor,  and  what 


■   nt^lOO^IC 


ECONOMY   OF  CONCENTBATED  FEBTILIZEB8.  163 

CSD  be  done  to  the  laad  to  restore  and  iucreaae  its  prodnctire- 
nessf 

The  commercial  fertilizer  commonly  anpplieB  to  the  crop  aev- 
eral  anbetanoea  which  are  IndispeDsable  to  its  make-up  and  which, 
therefore,  are  adapted  to  assist  its  growth,  priucipally  nitrogen, 
phosphoric  acid  and  potash.  With  these,  lime,  magneeia,  chlo- 
rine and  Bulphnric  acid  are  frequently  associated.  The  three 
sabstsnoes  6rBt-named  are  also  those  which,  in  general,  are  moat 
rare  in  the  soil ;  which,  therefore,  are  most  quickly  ezbansted  and 
moat  difficult  and  costly  to  restore. 

When  land  is  infertile,  because  it  ia  deficient  in  one  or  more 
of  tbe  ingredients  of  commercial  fertilizers,  then  the  nse  of  tbe 
latter  is  the  certain  and  proper  remedy,  as  experience  on  the  part 
of  thousands  of  farmers  in  Europe  and  America  has  thoroughly 
demonstrated. 

But  the  commercial  fertilizer  does  not,  in  most  oases,  fully 
restore  what  tbe  crop  removes,  and  as  the  land,  by  a  long  series 
of  harresta,  has  once  been  reduced  to  a  comparative  infertility 
which  the  superphosphate  or  potash  salt  or  nitrate  has  relieved, 
so  it  will  in  time,  if  cropped  by  their  help  alone,  fail  again 
because  some  substance  or  condition  which  they  have  not  supplied 
has  been  exhausted  or  destroyed. 

The  solar  energies  that  develop  our  crops  are  furnished,  in  the 
course  of  nature,  in  such  plenitude  as,  we  well  understand,  belongs 
to  our  climate  and  to  the  exposure  and  situatioo  of  our  fields. 
We  cannot  increase  the  sunshine  either  in  its  duration  or  intensity. 
We  can,  however,  more  or  less  neutralize  and  nullify  its  good 
offices  or  fail  to  get  the  full  measure  of  its  benefits  by  leaving  oar 
originally  wet  fields  water-soaked,  or  by  permitting  them  to  pass 
into  a  springy  and  stagnant  condition.  The  heat  of  the  aun, 
without  which  the  soil  is  incapable  of  affording  a  genial  rooting- 
place  to  our  crops,  cannot  find  its  way  downward  to  give  due 
warmth  to  the  earth  unless  there  ia  free  circulation  of  water  in 
the  soil,  nor  can  the  abundaut  oxygen  of  tbe  air,  without  which 
no  part  of  any  plant  can  grow  or  live,  be  supplied  to  the  roots  of 
our  cropa  unless  the  soil  has  a  proper  porosity  and  openness  of 
texture  established  and  maintained  in  it  by  judicious  tillage  and, 
it  may  be,  by  drainage  or  other  amendment. 

It  is  true  enough,  that  in  many  instances  a  few  hundred  pounds 
of  superphosphate  or  bone-dust,  or  sulphate  of  ammonia  or  a 
combination  of  them,  baa  enabled  a  field  to  yield  better  harvests 
than  could  be  got  by  a  more  ooatly  application  of  stable  or  yard 
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nuLDure.  Tfais  is  plainly  beoanse  the  manure  alone  oonld  not 
BUpplf  enoagh  of  nitrogen  or  of  phoBpboric  acid  or  of  potash  for 
tho  crop,  ll  ie  also  tme,  that  in  many  cases  the  oommercial  fer- 
tilizer which,  for  a  few  yeara,  far  ontdid  the  stable  manure,  fiaally 
fails  to  perform  the  duty  expected  of  it  and  the  stable  manure 
mnst  be  had  recourse  to  and  gives  satisfaction,  save  in  respect  to 
the  trouble  and  cost  of  getting  it.  This,  again,  is  because  the 
stable  mannre  supplied  something  which  the  commercial  fertil- 
iser could  not. 

That  "something"  in  some  cases  is  a  snbstance  or  kind  of 
matter — it  may  be  lime,  which  in  the  course  of  cropping  is 
removed  from  the  soil  in  larger  quantity  than  commercial  fer- 
tilizers supply,  or  potash,  which  is  often  wanting  in  superphos- 
phates; but  in  most  cases  it  is  a  "condition,"  a  "texture"  of  the 
soil  which  is  not  easy  to  describe,  bnt  which  in  the  dunged  land 
is  recogDised  as  a  mellowness  and  moistness  that  is  laclcing  in 
the  land  not  dunged. 

The  garden  of  the  Connecticut  Agricultural  Experiment  Sta- 
tion is  a  coarse,  sandy  loam,  which  with  moderate  dressings  of 
decaying  vegetable  matter  in  shape  of  stable  mannre  has  the 
texture,  feel  and  look  of  good  land  and  gives  good  crops,  bat 
without  a  supply  of  humus  soon  becomes  harsh  and  "  worn  out." 

A  little  of  the  spongy  matter  of  dead  and  rotting  mannre,  a 
little  of  the  gelatinous  "Geine"  of  the  antbor  of  the  "Muck 
Manual,"  gives  to  soil  a  quality  which  enables  the  earth  to  serve 
as  an  efficient  regulator  of  the  heat  and  moistnre  that  have  or 
should  have  access  to  it. 

Reference  has  been  made  to  the  fact  that  lime  is  supplied  to 
the  land  in  small  quantity  by  superphosphates.  It  may  be  added 
that  they  furnish  lime  mostly  as  phosphate  or  sulphate.  Tho 
well  authenticated  result  of  experience,  in  British  agriculture, 
some  forty  years  ago,  that  "lime  bad  reclaimed  more  poor  land 
than  all  other  fertilizers  put  together,"  is  a  practically  acquired 
fact,  demonstrating  that  application  of  carbonate  of  lime  (or 
quicklime  which  rapidly  becomes  carbonate]  in  many  cases  makes 
land  fertile  by  supplying  one  or  several  "conditions"  favorable 
to  crops.  We  have  of  late  years  learned  in  what  some  of  these 
conditions  consist.  We  know  that  when  muriate  of  poiash  and 
sulphate  of  ammonia  are  given  to  growing  crops  the  potash  and 
ammonia  are  appropriated  by  the  plant  while  the  muriatic  acid 
and  sulphnric  acid  are  left  in  the  soil  Now  that  they  shall  not 
accumulate  in  such  quantity  as  to  injure  vegetation  it  is  essential 
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that  tbe  Boil  contain  Bome  BubstBoce,  itself  harmless,  which  shall 
take  up  and  neutralize  tbe  liberated  acids.  Carbonate  of  lime  is 
one  of  the  best  materials  for  this  purpose  and  on  the  soil  of 
regiona  where  lime  is  natnrally  deficient  (which  is  tbe  case  where 
well-  and  spring-waters  are  "  soft ")  the  farmer  should  lose  no 
good  opportunity  to  add  moderate  quantities  of  carbonate  of 
lime  to  those  of  hia  fields  upon  which  he  has  made  or  intends 
making  extensive  use  of  potash  or  ammonia  salts,  or  of  fertilizers 
containing  them. 

Again,  we  anderstand  that  the  oonversion  of  refuse  vegetable 
and  animal  matters— such  as  Btable-mannre,  leaf -mold,  the  stubble 
of  crops,  dried  blood,  tankage,  hair  and  wool  waste  and  the 
organic  matter  of  bone — into  plant-food,  requires  the  intervention 
of  chemical  agencies  which  shall  transform  their  inert  nitrogen 
into  ammonia-salts  or  nitrates.  The  natural  forces  that  do  this 
work,  and  do  it  most  cheaply  and  beneficially,  are  those  of  the 
microbes  (small  life)  which  the  most  powerful  microscopes  jnst 
enable  us  to  see,  organisms  that  feed  upon  these  refuse  matters 
in  the  soil.  The  nitrifying  microbe,  which  changes  agriculturally 
inert  nitrogen  into  nitrates,  cannot  perform  its  work  in  a  soil 
where  any  considerable  amount  of  free  acid  other  than  carbonic 
acid  exists,  bnt  works  well  and  multiplies  in  presence  of  a  little 
carbonate  of  lime. 

Space  is  wanting  here  to  go  farther  into  this  subject  and  my 
purpose  is  simply  to  illustrate  tbe  fact  that  the  interests  of  those 
who  bay  as  well  as  of  those' who  sell  commercial  fertilizers  can 
be  best  promoted  by  a  knowledge,  well  applied,  of  all  the  factors 
of  crop-production  ;  that  the  plant,  like  the  man,  to  Sourish,  not 
only  requires  an  abundant  and  varied  bill  of  fare,  but  also  a 
suitable  lodging  and  tbe  comforts  of  a  well-appointed  bome; 
that  the  best  economy  of  commercial  fertilizers  is  to  be  attained 
by  intelligently  investigating  what  special  wants  of  the  soil  or 
crop  their  various  grades  are  adapted  to  meet,  and  what  farther 
wants  of  soil  or  crop  mast  be  attended  to  in  order  to  prevent 
that  impoverishment  of  land  and  landholder  which  otherwise, 
sooner  or  later,  is  likely  to  eoeae — tbe  experience  of  which  has 
led  many  agriculturalists  to  the  erroneous  conclusion  that  concen- 
trated fertilizers  are  "stimulants  and  not  nourishment,"  and  that 
they  "exhaust  the  soil,"  whereas  they  merely  aid  the  farmer  to 
exhaust  tbe  soil  by  rapidly  removing,  in  the  crops,  substanoea 
which  the  soil  unaided  can  supply  but  slowly  or  insufBoiently  and 
by  impairing  or  destroying  one  or  several  of  those  conditions 
whioh  are  indispensable  to  plant-production. 
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FURTHER  EXPERIMENTS  ON  THE  PREVENTION  OP 
POTATO-aCAB. 

By  Wm.  C.  SroKGia. 

The  results  of  the  eEpertments  condncted  at  Sonth  Manohester 
daring  the  Bammer  of  1894  clearly  demonstrated  the  valne  of 
treating  "  seed  "-potatoes  with  oorrosive  snblimate.  Inoidentally 
the  results  indicated  the  value  orcertiuD  minor  precautions.  The 
use  of  clean  seed,  that  is,  seed  free  from  scab,  is  to  be  strongly 
recommended,  inMmuch  as  the  amount  of  scab  on  the  crop  vas 
found  to  be  directly  proportional  to  the  amount  of  scab  on  the 
seed.  There  was  strong  evidence  that  the  use  of  barnyard 
manure  tends  to  increase  the  amount  of  scab  on  the  crop,  other 
things  being  equal,  an  efiect  which  cannot  be  entirely  counter- 
acted by  the  corrosive  sublimate  treatment.  These  results  har- 
monized with  those  obtained  by  other  observers,  and  seemed  con- 
clusive as  far  as  they  went  One  very  important  factor  however, 
was  disregarded  in  the  experiments.  The  land  itself  was  free 
from  the  germs  of  the  scab-fungus,  having  been  in  grass  for  a 
number  of  years,  and  having  never  probably  borne  a  root  crop ; 
the  freedom  from  scab  which  resulted  from  the  planting  of  cleaa 
seed,  treated  before  planting  with  corro^ve  sublimate,  might  very 
probably  therefore  have  been  due  in  a  measure  to  the  fact  that 
there  was  no  source  of  infection  in  the  soil.  It  is  usually  either 
.  impossible  or  impracticable  to  secure  such  a  soil-condition  on  the 
farm,  and  it  was  therefore  necessary  to  repeat  the  experiment 
under  the  conditions  obtaining  in  general  farm  practice.  The 
previous  experiment  bad  brought  about  the  required  condition. 
The  smallest  percentage  of  scabby  potatoes  obtained  from  any 
one  plot  in  1894  was  19  per  cenL  on  plot  H.  The  other  plots 
yielded  from  23  to  84  per  cent,  of  scabby  potatoes.  At  the  close 
of  the  experiment  therefore,  the  whole  piece  was  infested  with 
the  scab-fungus  in  various  degrees,  and  the  percentage  of  scabby 
potatoes  obtained  respectively  from  each  plot  served  as  a  bans 
for  determining  in  a  general  way  the  comparative  quantity  of  the 
scab-fungus  in  the  soil  of  that  particular  plot.  Thus  it  was  not 
only  known  that  the  land  contained  the  germs  of  the  disease,  but 
it  was  also  possible  to  estimate  roughly  to  what  extent  this  con- 
dition might  be  expeoted  to  affect  the  coming  crop  on  any  partio- 
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nlar  portion  of  the  field.  In  order  to  have  a  basis  of  comparison 
between  potatoes  grown  on  laud  infested  with  soab  and  on  land 
free  from  soab,  a  new  piece  immediately  adjoining  the  old  was 
ploughed  under  In  the  aatamn  and  prepared  for  planting;  this 
land  was  practically  free  from  scab  except  wliere  it  joined  the  old 
piece.  Here  it  was  donbtlees  contaminated,  as  the  whole  piece, 
inolnding  the  new  land,  was  ploughed  and  harrowed  in  the  spring 
in  a  direction  at  right  angles  to  the  former  rows. 

In  1693  and  1894,  the  Rhode  Island  Station  undertook  a  series 
of  experiments  with  the  view  of  ascertaining  the  effect  of  lime  in 
iooreasing  or  diminishing  scab  npon  potatoes.*  These  experiments 
are  interpreted  as  showing  that  air-slaked  lime  tends  to  increase 
the  scab  of  potatoes  if  applied  to  land  which  is  naturally  aoid, 
this  action  being  attributed  to  the  production  by  the  lime  of  a 
neutral  in  place  of  an  aoid  condition  of  the  soil,  and  the  fact  that 
the  soab-funguB  thrives  best  in  a  medium  which  is  neither  strongly 
add  nor  etrongly  alkaline.  Inasmuch  aa  it  had  been  generally 
supposed  that  lime,  wood-ashes,  or  other  alkaline  snbBtanoee 
always  tended  to  increase  scab,  no  matter  what  the  soil-conditions, 
the  results  obtained  in  Rhode  Island  are  valuable,  and  it  seemed 
advisable  to  inolnde  in  our  experiment  at  South  Manchester  some 
inquiry  into  the  matter.  It  should  be  borne  in  mind  however, 
that  the  Rhode  Island  soils  are  said  to  be  very  aoid,  while  that 
of  our  experimental  field  is  not  considered  "sour." 

Finally,  information  was  desired  upon  the  efiect  of  barn-yard 
manure  as  regards  the  prevalence  of  scab.  To  obtain  this, 
another  piece  of  new  land  immediately  adjoining  the  old  was  pre- 
pared and  heavily  manured. 

The  subjoined  plan  (Table  I,  p.  168)  shows  the  divisions  of  the 
field  at  the  beginning  of  the  experiments.  The  portion  enclosed  by 
solid  lines  represents  the  land  used  in  the  experiments  of  1894,  the 
broken  lines  indicate  the  new  land  used  for  the  first  time  in  1896. 
The  limits  of  plots  A-H  were  the  same  in  both  experiments;  the 
numbers  of  rows  in  each  plot  are  given  on  the  plan,  the  rows 
being  numbered  consecutively  from  A;  and  the  estimated  per- 
oentage  of  scab  in  each  plot  is  also  shown. 

For  the  experiment  of  189S,  the  whole  field,  including  the  new 
land,  received  an  ordinary  dressing  of  commercial  fertilizer.f    To 

•  R.  I.  Agr.  Erp.  Sta.,  Bull,  ae,  Nov.  1893;  sod  BuU.  30,  Nov.  lS9t 
f  Applied  at  a  rate  to  the  sere  ot  1200  Iba.  cottOD-seed  meal,  300  Ibe.  mariste 
of  potash,  and  600  lbs.  disBolved  South  Carohoa  rook. 
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toBt  the  effect  of  lime,  plot  A  was  divided  into  two  portions,  one 
of  whioh  received  a  top-dressing  of  air-slalced  lime  with  the  fer- 
tilizer at  the  rate  of  one-half  ton  to  the  acre,  while  the  other 
received  no  lime.  A  portion  of  each  of  these  two  half-plots  was 
planted  with  treated  seed,  and  the  other  with  untreated.  The 
seed-potatoes  ased  throughout  the  whole  experiment  were  clean. 

Between  A  and  B  were  planted  two  rows  of  seed  which  had 
been  sproaied  in  order  to  test  the  effect  of  corrosive  snblimate  on 
the  vitality  of  the  sprouts.  The  latter  were  from  ooe  lo  three 
inches  long  at  the  time  of  planting.  Plots  B,  D,  F,  G  and  H 
were  planted  with  treated  seed,  i.e.,  with  seed  which  had  been 
soaked  one  and  one-half  hours  in  a  solution  of  two  and  a  quarter 
ounces  of  corrosive  suhlimste  (bi-chloride  of  mercury)  in  fifteen 
gallons  of  water,  then  oat  and  planted  as  usual.  Plots  C  and  E 
were  planted  with  seed  not  so  treated,  but  in  every  other  regard 
the  same.  The  greater  part  of  plot  M  was  planted  with  treated 
seed,  but  a  few  rows  received  untreated  seed  for  purposes  of 
comparison. 

Finally,  plot  K  was  divided  into  two  parts  of  six  rows  each. 
One  of  these  received  fresh  barn-yard  manure,  the  other  well- 
rotted  compost  from  tbe  same  source.  Each  of  these  materials 
was  applied  in  two  different  ways — in  direct  contact  with  the 
seed,  and  separated  from  the  seed  by  a  layer  of  soil.  Plot  K 
therefore,  comprised  foar  sub-plots  illustrating  the  effect  of  (1) 
raw  manure  in  direct  contact  with  the  seed,  (2)  raw  manure  not 
in  contact  with  the  seed,  (3)  composted  manare  in  contact  with 
the  seed,  and  (4)  composted  manure  not  in  contact  with  the  seed. 
In  order  that  any  results  which  were  obtained  might  be  reason- 
ably attributed  to  the  presence  of  the  manure  or  to  the  method 
of  its  application,  tbe  seed  nsed  on  plot  K  was  selected  for  its 
freedom  from  scab,  the  land  was  clean,  and  the  seed  received  no 
preventive  treatment. 

From  the  plots  so  arranged  and  treated,  information  was 
expected  on  the  following  points  : 

1.  The  effect  of  lime  on  the  prevalence  of  scab  in  a  fairly  neu- 
tral soil  infested  with  scab  and  planted  with  clean  seed,  both 
treated  with  norrosive  sublimate  and  untreated.     (Plot  A.) 

2.  The  effect  of  corrosive  sublimate  on  the  vitality  of  sprouted 
seed-potatoes.     (Two  rows  between  plots  A  and  B.) 
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3.  The  effect  of  trefttiog  Beed-potatoee  with  oorTosive  Bablimate 
in  preventing  ecab  upon  land  infected  by  a  previoas  crop  ot  aoabby 
potatoes.     (PlotB  R-Q.) 

4.  The  effect  of  the  same  apoQ  clean  land.     (Plot  M.) 

6.  The  effect  of  barn-yard  manure,  both  fresh  and  composted,  in 
inducing  scab  upon  potatoes  grown  from  olean  seed  on  dean  land. 

A  few  words  may  be  of  interest  regarding  the  conditions  of 
growth.  The  potatoes  were  all  planted  May  llth  and  18th,  and 
by  Jane  Ifith  were  making  fine  growth.  The  plants  from  the 
sproated  seed  were  abont  a  week  in  advance  of  the  others,  and 
maintained  tbeir  advantage  tbroaghont,  although  those  fertilized 
with  fresh  manure  were  not  far  behind  them.  From  June  6th  to 
June  20iti  the  weather  was  exceptionally  dry,  bnt  abundant  rains 
had  follen  previously  and  the  vines  received  no  serious  check  from 
drought  daring  the  season.  They  were  all  thoroughly  sprayed 
with  Bordeaux  mixture  on  July  1 9th,  but  blight  appeared  notwith- 
standing, and  by  the  beginning  of  August  its  effects  had  become 
very  Berious.  A  second  application  of  Bordeaux  mixture  on 
August  12tb  failed  to  check  the  blight,  Asfarastheexperiment 
was  concerned  however,  there  was  no  serioas  injury,  as  all  the 
experimental  rows  with  one  exception  were  planted  with  the 
variety  New  Queen,  which  proved  remarkably  resistant  to  the 
blight.  The  other  varieties,  Polaris,  Woodbury  White,  and 
Early  Rose  proved  very  susceptible,  and  by  the  middle  of  Augaat 
were  half  dead.     All  of  the  potatoes  were  dug  Oct.  9th. 

As  in  the  experiment  of  last  year,  one  or  more  sample  rows 
were  taken  from  each  plot,  the  tubers  were  cleaned  and  separated 
with  the  greatest  care  into  three  grades  according  to  the  amount 
of  scab  visible  npon  them,  grade  I  including  tubers  firee  from 
scab,  grade  II  tubers  fairiy  scabby  but  marketable,  and  grade  III 
tubers  rendered  unmarketable  by  scab.  After  sorting,  the  product 
in  each  grade  was  weighed,  measured,  and  photographed.  The 
same  process  was  applied  to  the  sample  yield  from  each  plot. 

Referring  now  to  Table  II,  p.  171,  we  see  that,  leaving  out  of 
consideratiou  for  the  present  the  treatment  of  the  seed,  the  use  of 
lime  has  increased  the  percentage  of  scab.  The  two  rows  which 
received  lime  show  an  average  of  over  34  per  cent,  of  scabby 
potatoes,  while  those  which  received  no  lime  show  somewhat 
less  than  21  per  cent. 

The  results  following  the  treatment  of  the  seed  on  plot  A  are 
not  without  interesL    The  difference  between  the  percentage  of 
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scab  in  rows  3  and  11,  the  seed  for  which  was  treated,  aod  rowa  S 
and  1 3,  which  were  not  treated,  is  hardly  appreciable.  In  fact  all 
the  plots  oocnpyiog  the  infested  land  show  similar  results. 
In  DO  case  is  the  showing  so  markedly  favorable  to  the  treatment 
as  in  the  experiments  of  1894,  where  all  the  land  was  clean  and 
the  scabby  seed  served  as  the  only  means  of  infection.  The  con- 
clusion seems  inevitable  that  the  prevalence  of  potato-scab  la 
largely  due  to  the  prevaleqce  of  the  germs  in  the  soil,  and  under 
these  conditions  the  treatment  of  the  seed  with  corrosive  subli- 
mate loses  much  of  its  efiBoacy.  Such  a  oonclosion  was  to  be 
expected.  When  the  germs  of  the  fungus  are  largely  confined  to 
the  seed-potato  itself,  any  treatment  which  will  kill  all  or  most  of 
the  germs  will  tend  to  prodnoe  a  clean  orop  if  the  growing  tubers 
are  not  infected  from  the  soil  or  the  manure.  If,  on  the  other 
hand,  the  germs  exist  throughout  the  soil,  it  is  inconceivable  to 
suppose  that  tubers  formed  even  a  few  inches  from  the  seed  would 
be  materially  affected  by  any  substance  applied  to  the  seed.  The 
uniform  results  of  these  experiments  tend  to  confirm  the  impres- 
sion that  potatoes,  even  if  previously  subjected  to  a  disinfecting 
treatment,  should  not  be  planted  on  land  infested  with  the  scab- 
fnngns.  For  the  purpose  of  testing  the  effect  of  corrosive  subli- 
mate on  the  vitality  of  sprouted  seed-potatoes,  two  rows  between 
plots  A  and  B  were  selected.  The  seed-potatoes  were  spread  oat 
in  a  warm,  light  attic,  where  they  readily  sprouted,  producing 
slender  shoots  from  one  to  three  inches  in  length.  For  practical 
purposes  it  would  have  been  better  to  have  spronted  the  seed 
under  conditions  of  warmth  and  sunlight,  which  would  have  pro- 
duced a  short  and  stocky  growth.  The  comparatively  long  shoots 
are  very  delicate  and  are  liable  to  become  broken  off  in  the  neces- 
sary handling.  The  sprouted  potatoes  enclosed  in  a  sack  were 
immersed  for  one  and  one-half  hours  in  the  corrosive  sublimate 
solution,  then  dried,  out,  and  planted,  and  by  exercising  care  in 
handling,  very  few  of  the  sprouts  were  losu  That  the  sprouts 
were  uninjured  by  the  treatment  was  indicated  by  their  fresh  and 
sound  appearance  an  hour  or  more  after  the  potatoes  were  removed 
from  the  solution,  and  by  the  fact  already  mentioned  that  through- 
out their  period  of  growth  they  were  a  week  in  advance  of  pota- 
toes planted  in  the  ordinary  way.  A  comparison  of  the  yields 
is  also  interesting.  Tbe  yield  from  one  row  of  sprouted  seed  105 
feet  lung,  amounted  to  124^  lbs. ;  that  from  an  average  row  of  the 
same   length,  of  nnsprouted  seed,  amounted  to  102}  lbs.     The 
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differenoe  ie  over  one-third  of  a  buebel.  Upon  an  acre,  the 
inoreaeed  yield  would  amount  to  abo/it  fifty-one  bnahelB,  an 
item  certainly  worth  considering.  Aa  regards  the  effect  of  th« 
treatment  upon  the  scab,  the  only  row  with  which  the  sprouted 
potatoee  can  be  fairly  compared  is  row  13.  The  comparison  shows 
an  advant^e  of  ten  per  cenL  in  favor  of  the  treatment,  notwith- 
standing the  fact  that  the  land  occupied  by  the  sprouted  potatoes 
presumably  contained  more  than  doable  the  percentage  of  the 
aoab-fanguB.  These  figures  however,  regarding  the  Boabbiness  of 
the  soil  on  the  various  plots  are  not  to  be  considered  as  more 
than  a  rough  appraisal,  since  even  if  we  allow  that  the  percent- 
age of  scab  upon  matured  potatoes  is  a  fair  estimate  of  the  per- 
centage of  germs  remaining  in  the  Boil,  many  factors  such  as 
drainage,  cross-cultivation,  etc,  tend  to  produce  uniformity  of 
soil  conditions  in  adjacent  plots.  The  figureB  are  of  valne  merely 
aa  an  indication  of  the  more  or  the  less  scabby  condition  of  the 
soil  in  the  respective  plots. 

For  obtaining  results  on  the  third  point — the  eSeot  of  the 
treatment  in  preventing  scab  upon  infested  land — it  vaa  necessary 
to  take  two  rows  of  treated  seed  and  the  same  of  untreated  seed 
ID  order  that  the  soil  conditions  might  be  as  nearly  aa  possible 
identical  so  far  at  least  as  the  prevalence  of  scab  was  concerned. 
Plots  D  and  O  combined  showed  an  averi^e  of  56  per  cent. ; 
the  product  of  one  row  from  each  of  tbcBc  plots  might  there- 
fore be  justly  compared  with  that  of  one  row  from  each  of  the 
plots  C  and  E,  which  together  averaged  68  per  cent.  Although 
the  percentage  nf  scab  upon  the  crop  in  both  of  these  cases 
is  very  high  (36  and  43  per  cent.),  the  difference  between  them  of 
7  per  cent,  is  in  favor  of  the  treatment,  and  the  percentage  of 
very  scabby  potatoes,  though  small  in  both  cases,  is  almost 
twice  as  large  in  the  untreated  as  in  the  treated  rows.  Further- 
more, if  we  compare  the  quality  of  the  crop  from  rows  39  and  60 
on  the  one  hand,  and  from  row  76  on  the  other,  the  result  of 
planting  potatoes  upon  Bcabby  land  is  rendered  still  more  appar- 
ent. Although  the  seed  in  both  instances  was  clean,  was  sub- 
jected to  the  same  preventive  treatment,  and  received  the  same 
application  of  commercial  fertilizer,  the  gain  in  favor  of  the  clean 
land  amounts  to  more  than  1 7  per  cent.  It  will  also  be  noted 
that  the  seed  on  the  clean  land  of  plot  M,  when  treated-,  produced 
no  very  scabby  potatoes,  and  it  is  doubtful  if  6  per  cent,  of  the 
tubers  classed  as  grade  II  would  have  exhibited  any  trace  of  scab 
except  to  the  eye  of  an  experL 
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We  may  feel  asBored  that,  bo  far  as  it  goes,  there  is  abandant 
evidence  that  land  infeated  with  scah  will  produce  a  scabby  crop 
even  when  every  other  condition  favors  a  clean  crop,  and  the  seed 
has  been  treated  thoroughly  with  corrosive  floblimate.  The  treat- 
ment however,  does  tend  in  a  definite  though  small  degree,  to 
diminish  the  percentage  of  scab  upon  tubers  grown  on  slightly 
infested  land. 

The  effect  of  the  treatment  upon  potatoes  planted  on  clean  land 
is  illustrated  by  rows  76  and  76,  both  being  included  in  the  new 
plot  M.  This  matter  was  dwelt  npon  at  length  in  our  Report  for 
1894,  and  owing  to  the  undoubted  infection  of  plot  M  from  the 
adjacent  plot,  the  resnlta  are  not  sufficiently  reliable  or  strikiag 
to  merit  further  notice. 

Finally,  we  may  consider  the  e%ct  of  the  barnyard  manure. 
The  question  is  important  since  the  evidence  of  the  experiments 
of  1894  in  this  direction  has  by  some  1:>een  considered  inconclu- 
sive, and  because  many  inquiries  have  been  addressed  to  the  Sta- 
tion regarding  the  efieot,  in  this  connection,  of  barnyard  manure 
in  different  stages  of  decomposition.  To  test  this  matter,  a  pieoe 
of  clean  land  on  the  west  border  of  the  original  field  was  pre- 
pared.* Clean  seed,  wbicfa  had  received  no  treatment,  was  planted 
in  twelve  rows,  each  33  feet  long,  continuous  respectively  with 
rows  10-31  of  the  old  piece.  The  plot  is  represented  by  the  divi- 
sion marked  K  on  the  field-plan.  The  use  of  clean  seed  and  clean 
land  secured  conditions  of  practical  immunity  to  the  crop,  except 
from  germs  conveyed  to  the  land  with  the  fertiliser.  In  six  of 
the  furrows,  barnyard  manure,  freshly  dropped  and  mixed  with  a 
small  amount  of  litter,  was  used  as  a  fertilizer;  in  the  remaining 
six  rows,  manure  from  the  same  source,  but  composted  for  a  year, 
was  used.  Each  of  these  lots  of  six  rows  was  divided  into  two 
smaller  lota  of  three  rows  each,  in  one  of  whioh  the  seed  was 
placed  in  immediate  contact  with  the  manure,  both  above  and 
below,  and  in  the  other  was  separated  from  the  manure  by  a  layer 
of  soil.  This  difference  in  the  method  of  applying  the  manure 
exerted  no  appreciable  infiuence  upon  the  growth  of  the  plants  or 
the  prevalence  of  acab,  and  in  tabulating  the  results  the  condition 
of  the  manure  itself  was  alone  considered. 

As  has  been  said  before,  the  plants  on  plot  E  were  in  advance 
of  those  on  the  remainder  of  the  field,  with  the  exception  of  those 

•Thia  new  piece  received  an  application  of  commercial  fertilizer  in  common 
with  the  old  piece,  at  the  same  time,  and  in  tbe  same  proportionB. 
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from  Bpronted  seed,  and  they  maintaiDed  this  advaotage  tbrongh- 
ont  the  season.  The  tops  made  a  very  remarkable  growth,  and 
remained  green  for  some  time  after  those  of  the  same  variety 
(New  Queen)  on  the  rest  of  the  field  were  practically  dead.  The 
yield  exceeded  that  from  the  old  piece  by  an  amonnt  equivalent 
to  about  sixty  bushels  to  the  aore.  It  mast  be  remembered  how- 
ever, that  plot  K  received  a  heavy  application  of  manure  in 
addition  to  the  commercial  fertilizer  applied  to  the  whole  field, 
iaclading  plot  E  ;  this  may  be  sufficient  to  account  for  the 
increased  vigor  of  the  plants  and  the  proportional  increase  of  the 
yield. 
'  But  a  matter  of  more  importance  at  present  is  the  effect  of  the 
composted  manure  as  compared  with  the  fresh,  in  inducing  a 
scabby  condition  of  the  crop.  The  results  show  that  the  use  of 
composted  manure  as  compared  with  Iresh  manure  has  increased 
the  amount  of  scabby  potatoes  by  25. S  per  cent.,  and  if  we  con- 
sider tbe  very  scabby  tubers  only,  the  difference  is  still  more 
marked.  It  is  impossible  at  present  to  account  satisfactorily  for 
this  result,  and  with  only  the  results  of  this  experiment  at  hand  it 
would  be  unwise  to  conclude  hastily  that  fresh  manure  is  always 
less  liable  to  induce  scab  than  manure  which  has  been  com- 
posted for  a  year  or  more.  Many  factors  enter  into  the  ood- 
sideration  of  such  a  question.  Manure  from  the  same  barn- 
yard may  show  differences  within  a  twelve-month  as  regards 
its  scab-induoing  quality;  the  feeding  of  scabby  potatoes  to 
live-stock  might  produce  a  manure  which  would  insure  the 
prevalence  of  scab  on  any  land  to  which  it  was  applied,  while 
a  change  of  feed  a  few  months  later  might  render  manure  from 
the  same  source  entirely  harmless.  It  is  unwise  to  speculate 
upon  tbe  results  of  a  single  experiment.  Should  future  experi* 
meats  prove  what  in  this  instance  has  been  indicated,  i.  e.  that 
composted  manure  has  a  greater  inherent  tendency  to  favor  tbe 
development  of  potato-scab  than  manure  freshly  dropped,  the  fact 
will  be  one  of  importance  in  cases  where  it  would  be  more  prac- 
ticable to  draw  the  manure  directly  from  the  barnyard  to  the 
field  than  to  compost  it  and  hold  it  over  for  one  season. 
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The  experiments  of  189S  upon  the  prevention  of  potato-ecab 
indicate  the  following  points : 

t.  That  the  addition  of  lime  in  small  quantities  to  the  soil  of  oar 
experimental  field,  increased  the  amount  of  scab  upon  the  potatoes. 
We  axe  not  prepared  at  present  to  offer  any  explanation  of  this  bet. 

3.  That  the  presence  in  the  soil  of  the  germs  of  the  scab-fungns  tends 
so  markedlj  to  infect  the  coming  crop  that  it  is  highly  inadvisable  to 
plant  such  land  with  potatoes,  beets,  or  turnips. 

3.  That  in  case  the  soil  is  infested  with  the  germs  of  the  acab-fungns, 
the  treatment  of  the  seed  with  corrosive  sublimate  is  of  but  little  avail 
in  preventing  scab  upon  the  crop. 

4.  That  fresh  barnrard  manure  exhibits  less  tendency  to  induce  scab 
than  composted  manure.  It  cannot  be  too  strongly  emphasized  how- 
ever, that  great  stress  must  not  be  laid  upon  the  result  of  our  single 
experiment,  since  practically  nothing  was  known  regarding  the  infiec- 
tions  character  of  the  particular  manure  used. 

We  hope  to  continue  these  experiments  another  year. 


TRANSPLANTING,    AS    A    PREVENTIVE    OF    SMUT 
UPON   ONIONS. 
By  Wm.  C.  Stdrgis. 

There  is  no  doabt  that  of  the  various  fungous  troubles  of 
onions,  the  one  known  as  "  smnt "  and  caused  by  the  fungus 
Vrocystia  Cepulce  is  by  far  the  most  s«riouB.  The  rapid  spread 
and  disastrous  nature  of  its  attacks,  the  remarkable  vitality  of 
the  germs  or  spores,  and  the  persistence  of  the  fungus  in  soil  once 
infested  with  it,  have  combined  to  render  worthless  for  onion 
culture  many  tracts  of  land  in  this  State  which  formerly  pro- 
duced large  crops.  The  fungus,  its  life-bistory,  and  its  efiects 
upon  onions,  have  been  ably  discussed  by  Thaxter*,  and  for 
details  the  reader  is  referred  to  bis  work.  Two  methods  of  rais- 
ing onions  have  long  been  practiced  by  Connecticut  growers; 
one  directly  from  seed,  the  other  from  small  onions  of  the  previ- 
ous year's  growth  called  "sets."  As  long  as  onion-smut  has 
been  recognized  as  a  serious  disease,  it  has  beeu  observed  that 
onions  raised  from  sets  remain  free  from  the  disease  even  upon 
"  Aoaual  Report  of  this  Station  for  1889,  pp.  127-153. 
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fields  where  odIodb  msed  froai  aeed  always  suffer  more  or  less 
serionsiy.  Tbaxter  first  suggested  a  suffieieDt  reason  for  this 
fact,  and  proved  his  point  by  an  ingenious  experiment.  He  de- 
monstrated that  the  smut  fungus  enters  the  onioo  seedling  only 
while  the  latter  is  beneath  the  surface  of  the  ground,  so  that  if 
growth  starts  above  ground,  as  in  the  esse  of  sets,  the  plants  are 
not  affected  with  smut.  The  fact  of  the  immunity,  for  the  same 
reason,  of  transplanted  seedlings  was  mentioned  by  Thaxter  in 
this  connection,  but  so  far  as  I  know  the  matter  has  received 
no  practical  demonstration.  The  method  of  growing  onions  by 
startiog  the  seed  iD.hotrbeds,  and  transplanting  the  seedlings  to 
the  field,  was  suggested  in  1891  by  Mr.  T.  Oreicer  of  La  Salle, 
m.  Y.,  and  has  unoe  been  practiced  by  him  and  by  others  with 
marked  sncoess.  Several  of  the  Experiment  Stations  also  have 
tried  this  method.  But  all  of  these  experiments  have  had  for 
their  object  increase  in  the  size  and  value  of  the  onion  crop.  As 
far  as  that  was  concerned  they  were  successful  in  proving  that 
larger  yields  are  obtained  at  no  greater  expense,  and  that  the 
onions  are  lai^^er  and  mature  earlier  than  onions  grown  from 
seed  sown  in  the  open.  Bnt  it  seemed  more  than  likely  that 
this  method  would  have  another  important  advantage  in  pro- 
dncing  a  sound  crop  of  onions  even  npon  smutty  land.  Through 
tbe  generous  cooperation  of  Messrs.  C  Buckingham  and  N.  H. 
Sherwood  of  Southport,  there  was  placed  at  the  disposal  of  the 
Station  a  piece  of  land  known  to  be  infested  with  smut.  The 
variety  selected  for  the  test  was  Wethersfield  Bed,  and  on 
March  6tb  the  seed  was  sown  in  flats  in  Mr.  Sherwood's  green- 
house. Early  in  May  the  land  was  carefully  prepared,  and  on 
the  8th  of  the  month  seed  of  the  same  variety  and  from  the  same 
package  as  that  sown  in  flats,  was  sown  in  drills  one  foot  apart, 
in  the  field.  This  could  have  been  done  earlier  with  profit,  and 
the  crop  would  doubtless  have  made  a  better  showing.  Between 
every  two  rows  of  seed,  a  space  3  ft.  wide  was  left  for  the 
reception  of  two  rows  of  seedlings.  The  latter  were  lifted  from 
the  flats  on  May  13th,  and  at  once  transplanted  to  the  vacant 
rows.  At  this  time  the  seedlings  were  half  as  thick  as  a  lead- 
pencil  and  about  6  in.  high.  The  soil  was  extremely  dry,  and 
a  hot  sun  caused  the  plants  to  wilt  badly,  but  they  were  watered 
that  same  evening  and  in  a  few  days  had  recovered  and  were 
making  a  good  growth.  The  plants  were  set  in  holes  three  inches 
apart,  made  by  means  of  a  narrow  board  set  with  wooden  pins 
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aocl  pressed  down  with  the  foot.  Aa  fast  as  the  holes  were  made, 
a  man  followed  with  the  seedlings,  dropping  one  in  each  hole  and 
preSBiDg  the  earth  al>out  it.  The  pins  were  of  such  a  length  that 
when  the  plants  were  set,  the  bulbs  were  aboat  half  an  inoh  below 
the  snrface  of  the  ground.  From  this  time  on  the  whole  piece 
received  the  same  treatment,  being  cnltiTated  and  weeded  as 
usual.  The  transplanted  rows  however,  required  one  less  weed- 
ing than  the  rows  from  seed,  and  of  course  did  not  require  thin* 
ning. 

All  of  the  onions  were  harvested  on  September  4th.  There  were 
20  rows  grown  by  each  method,  each  row  being  26  ft.  long.  The 
onions  were  carefully  examined  as  they  were  pulled,  and  all 
smutty  plants  and  scallions  were  put  on  one  side.  It  was  then 
found  that  about  10  per  cent,  of  the  onions  from  seed  were 
smutty,  and  fully  15  per  cent,  were  acalHona.  Had  the  onions 
been  thinned,  the  percentage  of  scallione  would  doubtless  have 
been  smaller;  but  on  the  other  hand,  there  was  abundant  evidence 
throughout  the  rows,  that  many  of  the  plants  had  been  aSected 
with  smut  BO  early  that  they  failed  to  grow,  the  places  where 
they  had  been  being  marked  by  scanty,  smutted  remains  of  leaves 
and  bulb-scales.  The  10  per  oent  of  smutted  onions  mentioned 
above  includes  only  those  which  reached  a.  fair  degree  of  ma- 
turity. The  contrast  on  the  transplanted  rows  was  very  striking. 
Not  a  single  plant  showed  any  trace  of  emnt;  less  than  1  per 
cent,  of  the  seedlings  had  failed  to  reach  maturity,  notwithstand- 
ing the  fact  that  they  were  very  small  when  transplanted  and 
were  subjected  to  a  period  of  very  dry  weather  immediately  after 
being  set ;  and  only  a  trifle  over  1  per  cent,  of  the  plants  were 
floallions.     (See  Table  III,  p.  179). 

It  seems  fair  to  conclude  therefore,  that  by  raising  seedlings  in 
flats,  and  transplanting  to  the  open  ground,  a  clean  crop  of  onioDS 
can  be  grown  even  upon  land  thoroughly  infested  with  smut.  I 
am  not  yet  prepared  to  recommend  this  method  for  adoption  on  a 
very  large  scale,  though  by  many  it  is  contended  that  the  in- 
creased yield,  larger  bulbs,  and  less  labor  incident  to  weeding  and 
thinning,  more  than  compensate  for  the  added  labor  and  ezpenee 
involved  in  raising  the  seedlings  under  glass  and  transplanting. 
I  am  convinced  however,  that  under  certain  circamstances  this 
method  would  be  highly  profitable.  As  will  be  shown  presently 
the  yield  is  greater,  the  bulbs  are  latter  and  more  perfect,  and  the 
crop  matures  earlier,  by  the  transplanting  method  than  by  sowing 
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in  the  open  ;  the  fonner  method  therefore,  will  be  of  advantage 
where  an  acre  or  less  is  to  be  planted  with  onions  for  home  con- 
enmption  or  for  amall  ealee.  This  method  presents  the  advantage 
over  Bets  that,  whereas  the  labor  and  expense  is  practically  the 
same  in  both  cases,  the  transplaoting  method  produces  mature 
bolbs  in  the  conrse  of  one  season  with  only  the  initial  expense  of 
sash  for  the  hot-bed.  Transplanting  might  therefore,  with  in- 
creasing profit,  supersede  the  ase  of  sets.  Finally,  if  for  any 
reason  it  becomes  necessary  for  a  grower  to  nse  smutty  land  for 
onions,  or  if  smat  has  recently  made  its  appearance  in  a  piece  of 
onion  land,  the  land  so  infested  can  be  set  with  seedlings  which 
will  produce  a  clean  crop,  thns  not  only  making  smutty  land  once 
more  available  for  onions,  but  lessening  the  danger  of  spreading 
the  disease. 

Although  considerations  regarding  the  comparative  value  of 
different  methods  of  cultivation  are  rather  horticultural  than  my- 
cologtoal,  it  seems  advisable  to  note  certain  facts  which  this  and 
other  stmtlar  experiments  have  made  apparent. 

The  general  opinion  seems  to  be  that  the  large  foreign  varie- 
ties  of  onions  show  a  greater  gain  from  transplanting  than  the 
native  varieties  which  are  mainly  used  in  Connecticut.  It  is  not 
unusual  for  such  varieties  as  White  Tripoli,  Rocca,  Pompeii  and 
White  Victoria  to  show  a  gain  of  from  100  per  cent,  to  SCO 
per  cent,  by  this  method  of  growing;  Mr.  Greiner*s  striking 
results  were  secured  with  the  variety  known  as  Prizetaker,  grown 
from  American  seed.  In  the  experiment  at  Southport,  as  well  as 
otie  undertaken  simultaneously  at  this  Station,  Wetbersfield  Red 
was  used,  the  object  being  to  make  the  test  with  a  variety  very 
lai^ely  grown  in  this  State.  When  the  onions  were  harvested 
the  total  weight  and  bulk  of  the  crop  from  seed  and  of  that  from 
transplanted  seedlings  was  ascertained;  fifty  bulbs  selected  at 
random  from  each  were  then  measured  to  find  the  average  cir- 
cumference, and  finally  ten  of  the  lai^est  bulbs  in  each  lot  were 
selected  for  photographing.  Plate  I,  Pig.  l,  shows  the  compara- 
tive size  of  the  bulbs.  One-half  of  the  seeded  rows  at  the  Station 
were  thinned  out  when  the  plants  were  about  eight  inches  high, 
so  that  the  remaining  plants  were  about  three  inches  apart,  thus 
corresponding  to  the  transplanted  seedlings.  The  smaller  size 
of  the  bulbs  grown  at  the  Station  was  due  to  the  faot  that  the 
soil  was  not  well  suited  to  onions. 
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Table  III,  p.  179,  gives  the  resnlte  as  regards  the  yield  and  the 
quality  of  the  crop.  It  will  be  seen  that  in  the  Southport  experi- 
ment there  was  a  gain  in  favor  of  the  transplanted  onions  of  81 
per  cent,  in  weight,  and  of  65  per  cent,  in  the  average  siie  of 
the  balbs.  The  advantage  of  transplanting  to  avoid  smnt  has 
already  been  commented  on. 

The  results  obtained  at  the  Station  exhibit  still  greater  con- 
trasts; in  fact  the  crop  obtained  from  seed  was  fit  for  nothing 
bnl  pickling,  whereas  the  transplanted  seedlings  gave  a  fnll  yield 
of  fair-sized  bnlbs.  When  the  plants  from  seed  were  abont 
three  inches  high  they  were  attacked  by  cut-worms.  It  was 
impossible  to  determine  accurately  the  damage  from  this  canse, 
but  a  moderate  estimate  would  place  the  loss  at  25  per  cent. ; 
these  were  counted  as  "missing."  On  the  transplanted  rows 
the  onions  were  almost  a  month  in  advance  of  the  others  and 
practically  escaped  injury.  The  advantage  gained  by  thinning 
out  the  seed-rows  was  only  what  might  have  been  expected. 

After  the  completion  of  these  experiments  it  was  learned  that 
Mr.  L.  C.  Beecher,  of  Woodbridge,  had  tried  the  same  method, 
and  through  Mr.  Beecher's  kindness  I  am  enabled  to  publish  his 
results.  These  are  of  the  greater  interest  in  that  the  seed  used 
was  of  the  variety  Prizetaker,  so  highly  recommended  for  trans- 
planting. 

The  seed  was  sown  in  flats  about  March  SOth  and  transplanted 
on  May  14th.  Two  drills  were  made,  each  25  feet  long;  ibe  fer- 
tilizer was  sown  in  them,  and  as  the  soil  and  weather  were  very 
dry  the  soil  in  the  drills  was  thoroughly  watered.  The  seedlings 
were  then  dropped  three  inches  apart  in  the  drills  and  the  earth 
from  both  sides  was  drawn  up  firmly  to  them.  Meanwhile  seed 
from  the  same  package  had  been  sown  in  ten  rows,  each  10  feet 
long,  immediately  adjoining  but  at  right  angles  to  the  trans- 
planted rows.  At  the  time  of  transplanting,  the  plants  from 
seed  were  two  inches  high.  Both  lots  received  the  same  care 
and  treatment  thronghout  the  season  except  for  the  less  weed- 
ing required  by  the  transplanted  rows.  The  fifty  feet  of  trans- 
planted onions  yielded  two  bushels  and  one  peck  of  bulbs,  while 
the  100  feet  of  onions  from  seed  yielded  only  two  bushels,  a 
gain  in  favor  of  the  former  of  over  100  per  cent.  The  individual 
bolbs  also  showed  a  marked  difierence  in  size,  the  smallest  of 
the  transplanted  bulbs  being  larger  than  the  largest  bulb  from 
seed.     Two  of  the  largest  of  each  kind  were  brought  to  the 
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Station  by  Mr.  Beeoher  and  photographed  (Plate  I,  Fig.  2), 
These  meaeared  respeotlvely  18  iachea  and  8.7  inches  in  turoatn- 
ference.  Mr.  Beeoher  further  states  that  the  transplanted  bulbs 
matured  from  two  to  three  weeks  earlier  than  those  from  seed, 
and  that  there  were  mnch  fewer  scallions  among  the  former  than 
among  the  latter.  These  very  large  onions  wonld  seem  to  be 
rather  too  tai^e  for  the  ordinary  onion  trade,  but,  as  noted  by 
several  growers,  they  could  doubtless  be  brought  to  compare 
favorably  in  size  and  appearance  with  the  imported  Spanish 
onions  which  bring  fancy  prices. 

SUUHA^RY. 

The  experiments  above  described  show  the  following  advan- 
tages of  starting  onion-seed  in  flats  with  beat,  and  transplanting 
the  seedlings  to  the  field. 

I.  This  method  insures  a  dean  crop  even  upon  smutty  land. 
3.  Transplanted  onions  are  leas  liable  to  the  attacks  of  cnt-wonus 
than  onions  sown  in  the  field. 

3.  The  crop  matures  earlier  by  three  or  four  weeks, 

4.  The  crop  is  larger  by  an  average  of  50  per  cent,  or  more  with  native 
varieties,  and  the  average  increase  with  large  foreign  varieties  may 
exceed  100  per  cent, 

5.  The  individual  bulbs  are  larger  and  mature  more  evenly. 

6.  Tl]e  increase  in  the  size  and  quality  of  the  crop,  the  earlier  ripen* 
ing,  and  the  lessened  expense  incident  to  the  care  of  the  plants  after 
transplanting,  offset  in  a  measure  the  cost  and  labor  of  raising  and  trans* 
planting  the  seedlings. 

7.  This  method  may  be  applied  with  certain  profit  wherever  it  has 
been  the  cnstoro  to  grow  onions  from  sets  upon  smutty  land,  or  In  small 
quantities  for  home  use  or  small  sales. 

8.  Several  observers  state  that  this  method  is  applicable  on  a  large 
commercial  scale.  Carefully  estimated  figures  relative  to  the  number  of 
seedlings  required  per  acre,  the  quantity  and  cost  of  sash  for  forcing- 
frames,  the  labor  and  time  required  for  transplanting,  the  comparative 
cost  of  caring  for  the  crop,  and  the  comparative  value  of  the  yield, 
will  be  found  in  "  The  New  Onion  Culture,"  by  T.  Greiner,  LaSaUe, 
N.  Y.,  3d  edition,  revised,  Jan.,  1893;  Bull.  Ohio  Agr.  Exp.  Station,  3d 
Series,  Vol.  Ill,  No.  9;  Bull.  Tenn.  Agr.  Exp.  Station,  Vol.  V,  No. 
4 ;  and  Bull.  N.  Dak.  Agr.  Exp.  Station,  No.  13. 
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A  LEAF  CURL  OF  PLUM. 

By  Wm.  C.  Stdbqib. 


Od  June  6th  of  the  past  summer  I  received  from  Mr.  J.  L. 
Raub,  of  New  London,  some  leaves  of  a  cultivated  variety  of 
Japan  Plum  which  were  evidently  suffering  from  the  attacks  of  a 
fungus  related  to  that  which  causes  the  "leaf-curl"  of  peach.  In 
this  case  the  appearance  was  very  peculiar.  The  fungijs  had  at- 
tacked the  terminal  shoots  and  young  leaves,  causing  them  to  be- 
come swollen  and  distorted.  The  young  green  shoots  were  in 
some  cases  Bwollen  to  three  or  four  times  their  natural  size,  and 
transformed  into  a  semi-bollow  mass  of  spongy  tissue,  externally 
mealy  in  appearance,  and  white  or  pinkish  in  color.  Sometimes 
the  whole  cluster  of  young  leaves  at  the  tip  of  a  diseased  shoot 
was  involved,  bo  that  the  individual  leaves  were  hardly  distin- 
guishable ;  in  other  cases  the  stalks  and  bases  only  of  the  leaves 
were  attacked  and  the  narrow  green  leaf-blade  presented  the 
peculiar  appearance  of  growing  from  the  white  spongy  mass  be- 
low. At  this  time  the  few  fruits  which  had  set  were  about  a 
quarter  of  an  inch  long.  The  fruit  itself,  that  is  the  ovary  of  the 
flower,  was  not  invaded  by  the  fungus  to  any  extent ;  the  struc- 
ture was  normal  and  the  young  stone  could  easily  be  seen  when 
the  fruit  was  cut  open ;  it  was  certainly  not,  therefore,  a  case  of 
"  plum-pockets.''  The  stems  of  the  (ruii  were,  however,  dis- 
eased in  almost  every  case;  they  were  very  much  swollen, 
whitish  and  mealy  io  appearance,  and  bore  at  their  extremities 
the  dried  petals  and  Btameus  together  with  the  young  fruit. 
Specimens  of  the  diseased  tips  are  figured  in  PI.  IL  Investiga- 
tion of  Mr.  Raub'a  orchard  showed  that  fully  60  per  cent,  of  the 
plum  trees  were  suffering  from  the  disease,  almost  every  terminal 
shoot  of  the  season's  growth  being  affected.  The  perennial  char- 
acter of  the  disease  was  indicated  by  the  fact  that  although  when 
it  appeared  the  previous  season,  the  diseased  leaves  and  twigs 
had  been  removed  and  burned  aa  fast  as  they  formed,  this  pro- 
ceeding proved  of  no  avail  in  checking  the  trouble,  and  it  re- 
appeared the  following  spring  with  such  virulence  that  much 
more  radical  measures  became  necessary.  Under  the  circnm- 
Btances,  the  only  cour-~e  to  be  recommended  consisted  in  removing 
and  burning  the  infested  twigs  aa  far  as  practicable  and  in  prun- 
ing severely  in  the  eai  ly  winter,  cutting  out  and  destroying  most 
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of  the  present  season's  growth.  If  this  were  followed  by  treat- 
ment of  the  trees  in  early  spring  with  a  strong  solation  of  copper 
snlphate,  and  later  with  Bordeaux  mixtare,  it  aeemed  probable 
that  the  disease  might  be  eradicated,  and  Mr.  Eanb  was  so  ad- 
vised. 

The  accurate  determinatioo  of  the  fnngae  oaneing  the  tronble 
proved  to  be  a  matter  of  some  difficulty.  Several  species  of  the 
genus  to  which  this  fungus  belongs,  are  known  to  attack  the 
leaves  and  young  shoots  of  our  wild  and  cultivated  plums ;  these 
species  are  enumerated  as  follows  by  Aikioson  ;• 

On  l^unue  Americana,  Marsh.  (Wild  Red  Plum)  ^eoaacia 
decipiena,  Atk. 

On  PruHua  7iigra,  Ait.  {Wild  Red  Plum)  Exoaicua  deeipieru, 
Atk. 

On  Pruuua  angustifolia.  Marsh.  (Chickasaw  Plum)  Exoaaeut 
mirabilU,  Atk. 

Oq  Prunus  hortulana,  Bailey.  (Wild  Goose  Plum)  Etoatcu* 
mirabilU,  Atk. 

On  Pnmua  trifiora,  Roxb.  (Japan  Plum)  Exoaacua  rhizipes, 
Atk. 

E.  P.  Smithf  records  the  occorrence  of  a  leaf-curl  on  cultivated 
varieties  of  Pmntts  Chioaaa  {Prunua  anguatifolia)  in  Maryland 
and  Georgia,  which  Atkinson  (1.  C,  p.  336)  refers  to  Exotuctta 
mirabilis.  Finally,  Crozier  reports  a  plum  leaf-curl  "  on  a  vigor- 
ous grower  and  light  bearer  known  as  Maquaketa,"  at  Ames, 
Iowa.  This  fungus  Atkinson  again  (1.  c,  p.  340)  identifies  with 
some  doabt  as  Ecoascua  mirabilia.  It  will  thus  be  seen  that  all 
the  varieties  of  our  cultivated  plnras  of  the  Americana,  Chtcaaa, 
and  hortulana  types,  as  well  as  the  Japanese  varieties,  are  subject 
to  leaf-curl  caused  by  one  of  three  species  of  a  fungns  belonging 
to  the  genus  JSxoaacus.  Microscopic  examination  of  the  species 
in  question  leaves  little  room  for  doubt  that  it  is  identical  with 
Atkinson's  E-eoascua  mirabUia.  This  species  would  seem  to  be 
wide-spread,  and  very  destructive  in  its  effects.  Atkinson  re- 
ports it  from  Columbia,  S.  C,  and  Auburn,  Ala.,  on  the  wild 
Chickasaw  plum  and  its  cultivated  varieties ;  on  the  same  host  in 
Iowa;  and  on  the  cultivated  varieties  of  the  Wild  Ooosa  plum 
(P.  hortulana)  from  four  localities  in  Iowa.  Smith  and  AtkinsoD 
record  its  occurrence  in  Maryland  and  Georgia.     Galloway  and 

•Cornell  Univ.  Ag.  Exp.  Statioo,  Ball  73,  Sept.,  1834. 
■t  Journal  of  Mycology,  Vol.  VI.,  p.  lOS,  1B9I. 
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AtkinBon  report  it  on  the  variety  Maquaketa  at  Ames,  Iowa,  this 
rariety,  according  to  Atkineon,  being  "  inadverleDtly  referred  to 
tbe  Chickasaw  plnm."  Finally,  its  oconrrenoe  in  Conneotioat 
marks  an  extreme  easterly  limit. 

The  sertons  injury  which  it  caueeB  has  been  already  referred  to, 
as  well  as  the  meana  which  may  be  taken  to  eradicate  it.  It  most 
be  borne  in  mind  that  this  fungna  belongs  to  a  genus  in  which 
tbe  vegetative  portion  or  mycelium  lives  from  year  to  year  within 
the  tissues  of  the  diseased  shoots ;  tbe  pmning-knife  must  there- 
fore be  depended  upon  to  remove  the  existing  tronbte,  and  fnngi- 
ddee  to  prevent  subsequent  infection.  One  of  the  striking  char- 
acteristics of  the  Japanese  plums  heretofore,  has  been  their  com* 
parative  freedom  from  the  diseases  to  which  cur  native  varieties 
are  subject.  The  appearance  of  so  seriona  a  trouble  as  this  leaf- 
ourl  is  therefore  of  great  scientific  and  economic  importanoe,  and 
growers  are  warned  to  watch  for  tbe  first  appearance  of  tbe 
disease,  and  to  take  immediate  action  to  prevent  its  spread. 


MISCELLANEOUS  NOTES  ON  VARIOUS  FUNGUS 
DISEASES. 
By  Wm.   C.  Sturgis. 

Thb  Powdert  Mildew  of  Gbapes  (Uncinula  spiralis,  £.  <i 
C). — Early  in  Angust  a  package  of  grapes  was  received  from 
Mr.  A,  B.  Plant  of  Branford,  who  reported  that  a  large  percen- 
tage of  his  grapes  had  been  ruined  by  a  disease  quite  unfamiliar 
to  him,  but  well  illusLrated  by  the  specimens  sent  for  examina- 
tion. The  appearance  of  tbe  grapes  was  peculiar,  and  inasmuch 
as  this  particular  eSect  of  fungous  attack  is  somewhat  excep- 
tional, a  brief  note  on  the  subject  may  be  of  interest. 

The  surface  of  the  grapes  showed  a  somewhat  blotchy  appear- 
ance, and  tbe  skin  was  abnormally  thick  and  leathery;  the  prin- 
cipal damage  however,  was  due  to  a  cracking  of  the  berries 
lengthwise,  in  some  cases  so  severe  as  to  expose  the  seeds.  Micro- 
scopic examination  of  the  berries  showed  no  trace  of  any  fungus, 
but  the  peculiar  thickening  of  the  skin  in  places,  led  to  the  con- 
clusion that  the  cracking  was  due  primarily  to  an  early  attack  on 
the  part  of  the  fungus  mentioned  above.  The  powdery 
mildew  is  much  less  common  in  Connecticut,  and  does 
less    damage    as    a    rule    than     the    downy    mildew    [Plas- 
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mopara  viticola  (B.  &:  C.)  ].  When  the  former  does  occar 
it  is  oHnally  confined  to  the  upper  surface  of  the  leaves,  and 
seldom  attacks  the  fruit.  Id  this  case  however,  the  leares  were 
very  slightly  affected.  The  powdery  mildew  is  superficial  in  its 
manuer  of  growth,  sending  its  vegetative  and  fruiting  threads  in 
the  form  of  a  white,  frost-like  covering  over  the  surface  of  the 
host  and  drawing  nourishment  from  the  latter  by  means  of  small 
suckers  which  penetrate  the  tisene.  If,  as  in  this  case,  the  grapes 
are  attacked  while  very  small,  those  portions  of  the  surface  apon 
which  the  fungus  grows,  cease  enlarging  because  of  the  exhaust- 
ing efiect  of  the  fungus ;  the  tissues  beneath,  being  uninjured,  con- 
tinue growing,  and  eventually  the  diflerenoe  in  increase  between 
the  internal  portions  and  the  external  cells  causes  the  skin  to 
split  open.  As  the  grapes  increase  in  size,  the  same  conditions 
being  operative,  the  crack  becomes  deeper,  and  the  smaller  the 
grapes  when  first  attacked,  the  deeper  wilt  the  crack  eventually 
extend.  Meanwhile  spraying  begun  after  the  fungus  has  injured 
portions  of  the  surface  of  the  fruit  beyond  recovery,  checks  its 
further  spread  upon  the  fruit  or  to  the  leaves,  rains  wash  off  the 
now  dead  and  loosely  adhering  fungus  threads,  the  suckers  dry 
up  or  are  concealed  in  the  tissues  of  the  thickened  skin,  and  no 
evidences  of  the  attack  remain  except  the  cracks,  which  are 
deepened  continually  by  the  natural  growth  of  the  berry.  Such 
seems  to  have  been  the  cause  of  the  trouble  in  the  present  instance. 
The  remedy  consists  in  early  and  thorough  spraying,  once  just 
before  the  blossoms  open,  and  again  as  ^oon  as  the  blossoms  have 
fallen. 

A  DisEASB  OP  Melons  {AUernaria  sp.). — Late  in  August  speci- 
mens of  Musk-melon  leaves  were  received  at  the  Station  from 
Mr.  S.  B,  Wakeman  of  Saugatuck.  The  leaves  were  evidently 
diseased,  and  Mr.  Wakeman  wrote  that  the  trouble  was  spreading 
very  rapidly  over  his  melon  ground  notwithstanding  applications 
of  Bordeaux  mixture.  A  visit  to  Saugatuck  confirmed  Mr.  Wake- 
man's  report.  Of  three  large  fields  of  melons,  one  was  com- 
pletely ruined,  and  the  other  two  showed  abundant  evidences  of 
disease.  The  trouble  seemed  to  start  at  the  center  of  the  hills 
and  extend  rapidly  outwards.  It  was  characterized  by  a  wilting 
of  the  leaves,  followed  by  the  appearance  of  small  yellowish  spots 
and  blotches  ;  these  increased  rapidly  in  size,  the  surface  of  the 
diseased  areas  became  marked  with  dark,  concentric  rings,  the 
tissues  became  dry  and  brittle,  and  upon  all  the  older  spots  there 
was  a  copious  growth  of  black  mould   distinctly  visible  with  a 
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lens.  MioroBcopic  ezamiDation  shoved  that  the  leaf-tissue  in 
every  diseased  spot  was  traversed  by  delicate,  colorless  threads, 
which,  coming  to  the  surface  either  singly  or  in  little  erect  tufte, 
gave  rise  to  short  chains  of  large,  brown,  olnb-shaped  spores, 
provided  with  a  long  erect  appendage,  and  serving  to  place 
the  fnngns  in  the  genns  AUemaria.  No  other  fungns  was 
found  in  connection  with  the  trouble,  and  this,  together  with  the 
fact  that  the  AUemaria  was  found  abandantly  in  every  one  of 
the  diseased  leaves  examined,  produced  a  strong  impressioa  that 
the  disease  was  due  to  the  fungus  in  question.  There  was  no 
opportunity  however,  to  prove  this  supposition  by  the  inoculation 
of  sound  leaves  with  a  pore  culture  of  the  AUemaria.  When  the 
-  field  was  first  examined,  late  in  August,  the  plants  had  received 
two  applications  of  Bordeaux  mixture,  but  it  had  not  been  applied 
very  evenly.  The  only  thing  to  be  done  under  the  circumstances 
was  to  recommend  another  immediate  and  thorough  application 
of  Bordeaux  mixture,  especially  upon  those  portions  of'the  vines 
at  a  distance  from  the  centre,  which  as  yet  showed  no  symptoms 
of  the  disease.  There  was  hut  little  hope  however,  of  saving  the 
crop  to  any  great  extent,  and  as  the  result  proved,  the  disease 
continued  to  spread  even  after  thorough  treatment  of  the  vines 
with  Bordeaux  mixture. 

There  are  a  number  of  fungi  which  are  known  to  affect  the 
leaves  of  melons,  but  the  one  in  question  ia  probably  identical 
with  the  species  of  Alternaria  recently  described  by  Smith  and  by 
Peglion  as  afiecting  melon-leaves  in  this  country  and  in  Italy. 
Whether  in  this  case  the  fungus  was  a  true  parasite,  or  whether 
it  merely  followed  an  injury  due  to  other  causes,  must  remain  an 
open  question  for  the  present,* 

*  Since  the  aboTe  wae  wiiil«a,  pure  cultures  of  this  fungus  hare  beeu  obtained 
bj  inoculating  sterilized  tubes  of  prune-agar  with  spores  from  the  diseased  leaves. 
These  cultures  furnislied  spores  which  were  used  in  the  inoculation  of  leaves  ot 
growing  melon  and  tomato  plants.  Id  the  case  of  the  melon  the  inoculation  -  has 
been  successful  even  upon  normal,  uninjured  leaF-tisguQ,  proving  beyond  question 
the  connection  between  the  fungus  and  the  disease.  With  the  tomato,  the  inocnia- 
taon  of  leaf-tissues  which  were  injured  has  resulted  in  a  diseased  condition  identi- 
cal with  that  seen  in  the  melon,  and  at  the  present  time  similar  results  seem 
liable  to  follow  from  the  inoculation  of  sound  tissues.  Should  these  experiments 
prove  that  the  tomato  as  well  as  the  melon  is  susceptible  to  thie  disease,  some 
doubt  may  srise  as  to  the  proprietj  of  the  name  whit^h  has  beeo  given  to  the 
funftUB.  in  other  words  the  fungus  causing  a  diseased  condition  of  melon-leaves 
may  prove  to  be  identical  with  a  species  previously  described  from  some  other 
plant.  It  is  hoped  that  the  series  of  cultures  aod  inoctilations  now  in  progress  at 
this  Station  may  serve  ta  settle  this  questian. 
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Thk  Leaf-bfot  or  Pldhs  (Cylindrosporium  Padi,  Karat.). — 
ThiB  foDgiu,  which  attaoks  both  the  plam  and  cherry,  is  not 
uBoalty  abaodant  is  Connectical,  but  this  year  there  wa§  at  least 
one  serions  case.  The  troable  ia  manifested  by  the  prematnre 
yellowing  and  falliag  of  the  leaves.  The  affected  leaves  are 
marked  npoD  the  npper  surface  wltb  numerona  amall  greeniafa  or 
brownish  apota  with  paler  centres  and  sharply  defined  borders. 
Later  the  tlsaue  of  these  diseased  spots  dies  and  aeparat«8  from 
the  anrroanding  tissue,  leaving  the  leaf  pierced  vilh  a  number  of 
roundish  boles  whence  the  name  "  shot-hole /ungua,"  sometimes 
applied  to  the  diaeaae.  The  owner  of  the  orchard  in  which  the 
trouble  appeared  wrote  under  date  of  Aug.  ITth,  "Three-fourths 
of  the  leaves  are  off  now  or  soon  will  be ;  the  trees  have  not  been 
sprayed.  My  trees  at  home,  of  the  same  variety,  which  have 
been  aprayed  twice,  are  the  picture  of  health."  Comment  is 
unneceaaary. 

Hollyhock  Rust  (Puccinia  Malvacearum,  Mont.). — This 
fnngna  ia  iutereating  aa  having  sprung  into  notoriety  within 
comparatively  few  years.  It  was  first  described  from  Chili, 
and  spread  thence  to  Europe,  where  it  increased  so  rapidly  that 
by  the  year  18TS  it  had  become  a  well-kuown  disease  of  great 
severity.  It  first  appeared  in  this  country  in  1886,  and  has  spread 
with  remarkable  rapidity,  particularly  in  the  Eastern  States,  so 
much  so  that  it  now  ranks  as  a  fairly  common  diaeaae  of  holly- 
hocks, and  it  is  by  no  means  rare  to  find  all  the  plants  in  a  single 
locality  completely  ruined  by  it.  Fortunately  it  is  quite  unmis- 
takable and  easily  recognized.  It  is  characterized  by  the  appear- 
ance, on  the  lower  surface  of  the  leaves,  of  small  warts  about 
twice  the  size  of  a  pin-head  ;  these  are  at  first  yellow,  but  soon 
change  to  a  purplish-gray  or  brown  color.  On  breaking  open  one 
of  theae  little  warts,  the  iulerior  is  found  to  be  composed  entirely 
of  a  dark  brown  dnat — the  two-celled  aporea  of  the  fungus.  The 
fungus  appears  to  pass  the  winter  in  iho  remains  of  old  hollyhock 
plants,  or  upon  the  firat-year  leaves,  whence  it  apreada  iu  the 
spring  to  the  new  growth,  appearing  visibly  upon  the  leaves  and 
stems  in  June.  In  severe  caaes  the  leaves  are  so  permeated  by 
the  fungus  that  they  wither  and  fall  early,  and  the  flowers  fail 
to  mature. 

The  "rusts"  are  all  extremely  difficult  to  combat  with  fungi- 
cides. Their  appearance  upon  the  surface  only  after  a  long 
period  spent  within  the  tissues  of  the  host,  protects  them  Irom 
injury  until  moat  of  the  damage  has  been  done;  while  their  large. 
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tbiok-walled  spores  Beem  to  be  peculiarly  resiataDt  to  the  effects 
of  faugioideB.  The  most  practical  method  of  preventing  the 
spread  of  the  disease  wontd  seem  to  be  the  destruotioD  by  fire  of 
all  refhse  of  infested  plants,  and  the  avoidance  of  land  npon  which 
■mated  hollyhocks  have  previoasly  ^own.  Picking  oft  and  bnrn- 
ing  the- leaves  as  fast  as  the  disease  appears  apon  them  would 
doubtless  assist  in  checking  its  spread  ;  and  in  England  a  wash 
consisting  of  two  tablespoonfnlls  of  a  saturated  lolution  of  per- 
manganate of  potash,  added  to  one  quart  of  water,  and  applied 
with  a  sponge,  has  proved  efficacious  in  checking  the  disease. 


NOTES  ON  INJURIES  DUE  TO  PHYSIOLOGICAL 
CAUSES. 
Bt  Wm.  C.  Stubgib. 
Winter  Killing  ov  Peach  Tbeeb. 
A  peculiar  and  rather  obscure  trouble  mauifeated  itself  last 
spring  in  a  number  of  peach  orchards  throughout  the  State,  and 
sjteoimenB  were  sent  to  the  Station  for  examtoatiou.  In  every 
case  the  symptoms  were  as  follows  :  With  the  opening  of  the 
season  the  treea  were  apparently  thrifty,  and  produced  leaves  and 
blossoms  normally.  About  the  middle  ot  May  evidences  of  a 
diseased  condition  suddenly  appeared.  One  portion  of  an  other- 
wise thrifty  tree  seemed  on  the  point  of  dying;  upon  cutting 
through  the  bark,  the  wood  appeared  blackened  and  dead,  or  in 
less  severe  cases  showed  brownish  streaks,  CBpecially  in  the  deli- 
cate tissue  just  beneath  the  bark.  The  leaves  npon  these  adected 
portions  ceased  growing  and  became  stunted  and  wilted,  while 
a  red  diBColoratton  appeared  in  spots  upon  the  leaves,  especially 
at  the  tips.  No  external  cauae  of  the  trouble  could  be  found; 
borers  were  in  no  case  present,  nor  could  any  parasitic  fungus 
be  traced  in  or  upon  the  affected  portions.  No  serious  frost  had 
occurred  since  the  trees  began  their  growth.  Eventually  the 
treea  which  aeemed  to  be  but  slightly  affected  recovered ;  while 
others  in  which  the  injury  was  more  severe,  suffered  a  gradual 
loss  of  vitality,  and  finally  died.  I  was  for  some  Ume  at  a  loss 
to  determine  the  cause  of  the  injury,  but  conversation  with  a 
number  of  experienced  growers  led  to  the  conclusion  that  it  was 
due  to  severe  and  sudden  changes  of  temperature  during  the  win- 
ter. It  will  be  remembered  that  the  winter  of  '94-'95  was  char- 
acterized by  two  or  three  abort  periods  of  extremely  cold  weather 
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aocompftnied  by  bigb  winds,  preceded  and  followed  by  longer 
periods  of  mild  weather.  It  seems  highly  probable  that  these 
snddeD  changes  of  temperatnre  affected  unfavorably  a  few  trees 
ber«  or  there  which  were  coDstitationally  weak,  and  whose  thin 
bark  caused  the  delicate  underlying  tisaneB  to  be  peculiarly  sus- 
ceptible to  such  changes.  Under  such  circ  am  stances  the  tissues 
which  remained  uninjured  might  perform  their  functions  for  a 
time,  and  enable  the  tree  to  leaf  out,  while  in  some  cases  ihe 
trees  might  be  injured  past  recovery.  There  seems  to  he  no 
practical  method  of  guarding  against  injury  of  this  kind,  and  the 
conditions  which  induce  it  are  probably  too  exceptional  to  war- 
rant serious  apprehension. 

Fbobt  Injury  to  PsAsa 
A  peonliar  injury  to  pears  was  very  prevalent  during  the  spring 
of  1895  in  many  sections  of  the  State.  It  appeared  very  early 
upon  the  fruit,  when  the  latter  was  from  one-half  to  three- 
quarters  of  an  inch  long,  as  a  russet  baud  or  blotch  upon  the  sur- 
face. Generally  this  russet  appearance  was  limited  to  the  calyx 
end  of  the  fruit ;  occasionally  it  partly  or  entirety  encircled  the 
fruit  midway  between  the  stem  and  the  calyx.  The  same 
appearance  was  seen  rarely  upon  apples.  The  openiDg  of  the 
season  was  characterized  by  one  or  two  sharp  frosts  after  fruit 
had  set,  and  it  was  natural  to  regard  the  late  frosts  and  the 
injury  as  cause  and  efiect  This  view  is  substantiated  by  Mr. 
G.  Harold  Powell  of  Cornell  University,  who  says*  :  "This  belt 
is  due  to  an  injury  to  the  epidermis  of  the  fruit  in  its  young 
stage,  and  is  caused  by  the  freezing  of  dew  collected  on  these 
spaces.  The  fruit  at  this  time  is  upright,  and  the  place  where 
the  dew  collects  is  probably  determined  by  the  formation  and 
position  of  the  fruit."  The  russet  appearance  is  a  result  of  the 
natural  process  by  which  plants  commonly  repair  their  surface 
injuries,  viz.,  the  development  of  cork.  The  portions  of  the 
epidermis  thus  injured  and  healed,  cease  expanding,  and  as  the 
remainder  of  the  fruit  continues  its  growth,  the  uninjured  epi- 
dermal cells  immediately  adjoining  the  injured  portion  become 
gradually  ruptured,  and  in  their  tnm  give  rise  to  a  growth  of  oork, 
so  that  the  russet  area  increases  in  extent  with  the  growth  of  the 
fruit. 

•  Gardeo  and  ForeBt,  Vol.  VU[.,  p.  ilT,  Oct.  IBlh.  1896. 
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NOTES    ON   INJURIOUS    INSECTS. 
Bt  Wm.  C.  Stuegis. 

The  Wheat  Midoe  {CecidomyiaTVUici.). — A  nnmber  of 
heads  of  rye  were  received  early  in  Jnne  from  Coventry  which 
were  andoubtedty  BUlfering  from  the  depredations  of  this  insect. 
The  heads  were  partially  eaten  out,  the  lower  kernels  being 
entirely  destroyed,  leaving  only  the  chaC  Our  correspondent 
stated  that  at  the  lime  of  writing,  Jane  6th,  the  tronble  was 
spreading  rapidly.  The  injury  is  oaneed  by  the  grubs  or  nuag- 
gots  of  a  small  insect  nearly  related  to  the  "  Hessian  Fly " 
{Cecidomyia  destructor).  The  egga  are  deposited  among  the 
chafi  of  the  heads  of  a  variety  ot  grains,  and  the  small  grubs, 
whiob  soon  hatch  out,  eat  into  and  destroy  the  maturing  kernels. 
The  only  remedies  which  have  been  recommended  for  this  pest 
consist  in  gathering  and  burning  the  infested  heads;  deep  plow- 
ing of  infested  fields,  whereby  many  of  the  insects  are  killed ; 
planting  a  small  quantity  of  grain  very  early,  in  order  that 
after  it  has  become  infested  by  the  midge  it  may  be  ploughed 
under  or  destroyed  before  the  land  is  sown  for  the  final  crop ;  and 
planting  varieties  which  mature  early,  such  varieties  being  lees 
liable  to  attack  than  those  ripening  later. 

The  Babk-bebtle  {Scolytue  ruguloma,  Ratz.). — This  insect, 
to  which  attention  was  called  in  our  Report  for  1894,  seems 
to  be  increasing  in  the  peach  orchards  of  the  State,  and  bids  fair 
to  become  a  serious  pest.  Specimens  of  the  bark  and  wood  of 
peach  trees  rcueived  in  May  from  the  eastern  part  of  the  State 
were  completely  riddled  with  the  small  "  shot-hole  "  punctures  of 
the  insect,  each  puncture  exuding  a  drop  of  gum.  The  only 
remedy  which  can  be  suggested  is  of  a  purely  preventive  nature, 
and  consists  in  applying  to  trees  liable  to  attack,  a  time-wash  to 
which  a  small  quantity  of  Paris  green  has  been  added.  In  case 
a  tree  is  very  badly  infested  with  this  borer,  it  had  better  be 
destroyed  at  once;  trees  only  slightly  attacked  have  been  known 
to  recover. 
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Scalk-Insbcts.* 

The  San  Job&  Scale  {A^idiolus  perniciostu,  ComsL). — 
This  peet  was  found  last  summer  for  the  first  time  in  Conoecti- 
cut,  infesting  an  orchard  of  peach,  plum,  aud  apple  trees,  in  the 
vicinity  of  New  London.  The  discovery  was  deemed  of  Bufficieot 
importance  to  be  made  the  subject  of  a  bulletin  (BalL  121,  July 
1895,  republished  in  tbis  Report,  p.  194),  which  was  distributed 
widely,  and  the  reader  is  referred  to  that  publication  for  detailed 
informatioQ  regarding  the  occurrence,  characteristics,  and  life- 
history  of  the  insect,  and  the  methods  which  have  elsewhere 
proved  successful  in  eradicating  it.  Since  tbe  publication  of 
oar  Bulletin  121,  information  has  been  received  of  tbe  appear- 
ance of  the  seale  in  other  orchards  near  New  Loudon,  and  speci- 
mens have  also  been  received  from  Flartford.  There  can  be  little 
doubt  that  the  scale  was  introduced  into  Connecticut  upon  stock 
purchased  from  a  New  Jersey  nnraery  prior  to  1894,  at  wbieh 
time  the  proprietors  of  the  nursery  discovered  that  their  stock 
was  infested,  and  by  prompt  and  energetic  measures  succeeded 
in  stamping  out  the  trouble.  Meanwhile  however,  between  the 
years  1690  and  1894,  during  which  time  the  infested  stock  had 
escaped  notice,  the  firm  bad  supplied  no  less  than  ninety-two 
individuals  in  this  State  with  young  fruit-trees.  It  tieemed  prob- 
able, therefore,  that  the  San  Job4  Scale  might  be  much  more 
widely  distributed  in  Connecticut  than  the  information  at  band 
would  lead  one  to  suppose. 

Great  credit  is  due  to  the  New  Jersey  firm  of  nurserymen  for 
the  prompt  and  thorough  manner  in  which  they  met  and  over- 
came the  trouble  in  their  own  nurseries,  as  soon  as  the  matter  was 
called  to  their  attention;  and  also  for  their  courtesy  in  respond- 
ing to  our  request  for  a  list  of  the  fruit-growers  in  Connectlcnt 
whom  tbey  had  supplied  with  stock  between  the  years  1890  and 
1895.  A  circular  letter  was  recently  sent  to  each  person  on  this 
list  requesting  him  to  examine  such  stock  as  he  bad  purchased  in 
New  Jersey  betwee::  the  years  above  mentioned,  and  to  report 
to  US  whether  or  not  the  San  Job4  scale  was  to  be  found  upon  it. 
A  postal  card  was  enclosed  with  each  circular,  together  with  a 
copy  of  our  Bulletin  121.  The  replies  thus  far  received  show 
cause  for  some  apprehension ;  the  only  locality  where  a  serious 
outbreak  is  definitely  known  to  have  occurred  is  in  the  neighbor- 

*  For  the  ideutiScatioQ  of  most  ol  the  spociee  herein  Dotod  I  am  lodebted  to  the 
kinduess  of  Profs.  Gomstook  and  Slingerland  of  Comall  UniTersity. 
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hood  of  New  Loadon,  and  there  vigorous  treatnient  of  the  infected 
trees  ie  proving  eflTectual.  In  Hartford  the  sosle  was  found  opoD 
one  pear  tree  purchased  in  New  Jersey,  but  it  had  DOt  spread  to 
other  trees,  and  tfae  infested  tree  was,  upon  our  recommendatioD, 
destroyed.  The  latest  information  received  is  from  the  neighbor- 
hood of  Bridgeport,  where,  judging  from  samples  lately  received, 
the  Boalfl  is  present  in  numbers  aafScient  to  cause  very  great 
damage  to  apple,  pear,  and  peach  stock.  The  owner  of  the  trees 
in  qaestioD  has  expressed  his  determination  either  to  destroy  the 
infested  trees  or  to  rid  them  of  the  pest  by  treatment  with 
whale-oil  aoap. 

Sgale  on  Tdlip-Teees  {Leeanium  THlUe,  Fitch).  —  Speoi- 
mens  of  this  large,  convex,  brown  scale  were  received  in  August 
from  Hartford,  where  they  were  reported  as  covering  the  bark 
of  tolip-trees  {Liriodendron  tulipijera),  and  injuring  the  trees 
to  a  very  serious  extent.  It  has  also  occurred  upon  tulip-treea  in 
New  Haven.  According  to  Prof.  Slingerlaad  this  insect  is  iden- 
tical with  that  described  by  Prof.  Cook"  as  Leeanium  tulipiferoB. 
The  owner  of  the  infested  trees  was  advised  to  scrape  oflT  as  many 
of  the  scales  as  could  be  conveniently  reached,  to  apply  strong 
kerosene  emulsion  in  the  late  autumn  as  recommended  for  the 
San  Jos4  scale  in  our  Bull.  121,  and  to  follow  this  up  with  an 
application  of  a  weaker  form  of  the  emulsion  as  soon  as  the 
young  insects  were  seen  to  be  emerging  from  beneath  the  scales, 
which  would  probably  take  place  during  the  following  June. 
We  have  yet  to  hear  the  result  of  this  treatment,  but  there  is 
every  reason  to  suppose  that  it  will  prove  satisfactory. 

Scale  on  Oak  (AsterodiaspU  quercicola,  Bouch6).f — Speci- 
mens of  this  insect  were  received  early  last  March  from  the  pro- 
prietors of  the  Elm  City  Nursery  of  New  Haven  ;  they  occurred 
in  large  numbers  on  the  limbs  and  terminal  twigs  of  the  British 
or  Black  Oak,  Querent  Robur,  and  were  undoubtedly  the  cause 
of  considerable  injury.  The  insect  however,  is  not  a  common 
one,  and  its  appearance  in  numbers  sufficient  to  cause  serious 
apprehension  is  hardly  to  be  expected. 

The  scales  received  early  in  March  covered  living  eggs,  which, 
in  the  warmth  of  the  laboratory  hatched  out  during  the  last 
week  in  April,  probably  at  least  two  weeks  earlier  than  they 

*  CauadLan  EntomologUC,  Vol.  X,  p.  192, 

f  U.  S.  Dept  o[  Agric,  Beport  loi  I88D,  p.  330. 
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irould  have  batched  in  the  open  air.  Two  or  three  applioationB 
of  kerosene  emaUion  or  whaleK»il  noap,  beginning  aboat  the  mid- 
dle or  latter  part  of  May,  vould  doubtless  be  an  effective  remedy. 
Id  very  severe  cases  a  treatment  with  strong  kerosene  emnluonin 
winter,  or  as  bood  as  the  trees  become  tboronghly  dormant, 
might  be  advisable.  This  treatment  is  recommended  only  for 
narsery  stock ;  if  large  trees  are  infested  they  had  better  be  d»- 
■troyed. 

S0AL8  ON  HoNBTSDCKLB  {Leconium  tp.). — Oar  oaltivated 
sbmbs  are  not  as  a  rule  sabjeot  to  injury  from  scale  inseots ;  it 
is  therefore  of  interest  to  oote  the  occnrrenoe  of  a  species  of 
Xecanium  od  a  shrnbby  honeysuckle,  probably  one  of  the 
Japanese  species  of  the  genns  DierviUa,  commonly  cnltivated 
under  the  name  Weigeta.  Specimens  of  this  shrub  were  re- 
ceived from  Waterbury  in  June,  but  they  were  too  scanty  to 
allow  of  accurate  determination.  The  scales  were  nnmeroas  upon 
all  of  the  twigs  received,  and  are  evidently  capable  of  doing 
serious  injury  to  this  most  useful  and  showy  shmb.  In  this  case 
again,  applications  in  early  summer  of  kerosene  emulsion  or 
whale-oil  soap  are  to  be  recommended. 


THE  SAN   JOSfi  SCALE.* 
Bt  Wm.  C.  Stcbgis  AMD  W.  E.  BairrON. 

Occurrenee  in  Connecticitt. — ^The  appearance  of  the  San  Jo84 
scale  {Aapidiotus  perniciotut)  is  an  event  of  very  great  import- 
ance to  all  our  fruit  growers. 

During  a  visit  to  the  orchard  of  Mr.  Joseph  L.  Raub  of  New 
London,  on  June  12th,  we  were  struck  by  the  appearance  of  cer- 
tain yoDug  peach  trees  which  were  then  apparently  dead,  though 
earlier  in  the  aeason  they  had  put  out  a  few  leaves  near  the  ttpa, 
and  last  year  had  been  exceptionally  vigorous.  Close  inspection 
showed  that  in  every  case  the  trunk  and  larger  limbs  were  fairly 
incmsted  with  a  grayish  ooatiug  composed  of  vast  numbers  of 
scale  insects.    These  so  resembled  the  published  drawings  of  the 

"  Hill)  piper,  first  printed  in  Bulletin  121  of  Uda  Station,  i«  here  reproduced  In 
ilightlj  BD)end«d  form.    See  also  ''NoteB  on  Injurious  Inaeots,"  page  192. 
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San  Job4  Boale,  Fig.  l,page  196,thattfaey  weresnBpeoted  to  be  that 
p«sL  SpeoimeoB  were  at  onoe  submitted  to  the  experienced  ento- 
mologiata,  Meura.  L.  O.  Howard  of  the  TJ.  S.  Department  of  Agri- 
onltare  and  M.  Y.  Slingerland  of  Oomell  University,  wlio  kindly 
examined  them  and  ooafirmed  oar  conclusioD.  The  apecimena 
seonred  on  June  12th  were  Hmall  and  undeveloped,  having  appar- 
ently died  while  still  in  the  hibernating  oondition.  On  June  20th, 
carefal  notes  were  taken  of  the  condition  and  snironndingBof  the 
orohard,  which  occnpies  an  isolated  position  on  the  outskirts  of 
the  city,  with  no  other  orchard  in  its  vicinity,  and  whioh  contains  a 
variety  of  fruit  trees  from  one  to  four  years  of  age.  It  was  evt> 
dent  that  the  scale  had  not  come  from  the  neighborhood,  bnt  it 
was  still  more  evident  that  the  orohard  in  its  present  condition 
might  be  a  fertile  source  of  infection,  for  living  scales  were  found 
upon  fully  one-half  of  the  trees.  All  the  trees  came  originally 
from  «  firm  in  New  Jersey,  and  were  set  out  in  or  since  1891. 
The  plantings  of  1891  and  1892  were  very  badly  affected,  many 
of  the  trees  being  completely  dead  and  covered  with  the  scale, 
others  being  killed  to  the  ground  but  sending  up  new  shoots  from 
the  roots.  Living  scales  were  found  principally  upon  the  trees 
set  out  in  1893,  bnt  the  insect  had  not  yet  completely  infested 
these  trees,  which  remained  comparatively  vigorous.  The  trees 
•etont  in  1894  were  practically  free  from  scale.  From  these  facts 
it  is  evident  that  the  insect  was  introduced  upon  the  stook 
of  1891  and  1892  and  bad  developed  until  the  trees  died; 
and  that  the  stock  of  1893,  while  originally  infested  equally 
with  the  previous  planUngs,  had  remained  snfficiently  vigor- 
ous to  show  but  little  evidence  of  the  attack.  Donbtless, 
however,  these  trees  offered  suitable  conditions  for  the  breeding 
of  the  pest  and  its  spread  to  the  still  nnaffeoted  trees  of  the 
planting  of  1894.  The  freedom  from  scale  of  the  latter  was 
undoubtedly  due  to  the  energetic  and  suooesaf  ul  measures  adopted 
in  1S94  by  the  New  Jersey  firm  to  eradicate  the  scale  from  their 
cnrseries  by  the  destruction  of  all  infested  trees,  and  the  famiga> 
Uon  of  all  suspeoted  stock  before  placing  it  upon  the  markut. 

Since  our  first  visit,  Mr.  Raub  has  undertaken  to  destroy  the 
trees  in  his  orohard  which  are  most  serionsly  infested,  and  to 
apply  to  the  others  a  strong  solution  of  whale-oil  soap.  This 
will  nndonbtedly  check  the  spread  of  the  scale  until  next  winter, 
when  more  drastic  remedies  can  be  applied  to  the  dormant  trees. 
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General  appearance  of  the  Scale. — WbeD  the  scales  occur 
singly  they  are  not  easy  to  detect  with  the  naked  eye;  bnt  when, 
aa  is  usnally  the  case,  they  occnr  in  groups,  they  are  easily  seen 
as  a  grayish  and  roughened  or  pimply  coating  apon  the  bark, 
as  shown  in  Fig.  1.    This  coating,  when  scraped  oS  with  the 


Fto.  1. — San  JoaA  Scale :  Apple  Broacb,  vHh  Boalee — natoral  site. — (Trma  Aaacf 

Lift.) 

thtunVnail  or  with  the  blade  of  a  knife,  appears  mingled  with  a 
yellowish  liquid  if  the  insects  composing  it  are  alive.  In  severe 
oases  the  bark  is  completely  covered  with  this  scaly  coating, 
and  upoD  removing  the  bark  the  delicate  tissues  beneath  are 
seen  to  present  a  pinkish  or  purplish  color.  When  a  tree  is 
but  slightly  affected,  the  scales  are  usually  round  singly  or  in 
small  gronpa  upon  the  twigs,  often  at  the  base  of  the  leaves. 
When  the  scales  occur  upon  the  fruit,  it  is  usnally  in  the  form 
of  scattered  individuals  closely  attached  to  the  surface,  each 
one  being  surrounded  with  a  purplish  ring,  Fig.  2.  The 
separate  scales  measure,  when  fully  grown,  about  one-elgbth 
of  an  inch  in  diameter,  are  almost  circular,  slightly  convex  with 
a  minute  blackish  projection  in  the  center,  and  are  of  a  dirty 
brown  or  gray  color.  The  scale  may  be  easily  lifted  upon  the 
point  of  a  pen-knife,  and  the  insect  beneath  it,  if  alive,  is  seen  as 
a  small  bit  of  yellowish  jelly.  This  scale  di&ers  in  appearance 
from  other  scales  commonly  found  upon  fruit  trees;  it  is  rounder 
than  the  "  oyster-shell  bark  louse,"  and  is  smaller  and  darker  in 
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color  than  the  "scorfy  bark  1oub«."  In  fact  it  is  the  only  soale 
among  those  commonly  found  on  fruit  trees  in  Connectiont, 
which  is  distiaotly  circular  in  outline. 


Fig.  1.— San  Josi  Scale;  a,   Pear,  moderately  inteated — aaturat  aize:  b,  femato 
scale— BDlarged. — (From  JrtiKl  Life.) 

Eff'ect  of  the  scale  on  the  trees. — The  pernicious  effects  of  the  San 
Job6  Bcale  are  in  a  great  measure  due  to  ils  inconspicuous  char- 
acter, and  lo  the  fact  that  its  effect  upon  the  vitality  of  the  tree 
is  not  at  once  apparent.  During  the  first  season  of  its  attack,  the 
tree  may  be  apparently  healthy,  with  full  leafage  and  abundant 
fruit.  As  the  scale  spreads,  however,  the  efiect  becomes  more 
plainly  visible,  though  it  is  snoh  as  might  readily  be  attributed  to 
the  attaolcs  of  borers  or  to  drought.  Ouly  the  most  careful 
observation  will  discover  the  true  cause  of  disturbance.  Gener- 
ally by  the  second  or  third  season  only  does  the  scale  become  so 
abundant  as  to  be  conspicuous,  and  by  that  time  the  whole  tree 
is  infested  with  the  grayish  coating  of  scales;  in  its  weakened 
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condition  it  enocnmba  easily  to  ao  exceptionally  aevere  winter, 
and  though  it  may  pot  forth  leaves,  they  ebortly  either,  and 
before  the  cause  of  the  trouble  is  actually  kaown,  the  tree  ie  prao- 
tioally  dead.  If  taken  in  time,  however,  it  is  not  difficnlt  to 
check  its  raTagea,  and  we  would  therefore  urge  all  fruit-growers 
to  inspect  their  trees  with  care,  and  to  send  us  speeimena  of  any 
insect  found  bearing  resemblance  to  this  scale. 

I^anta  subject  to  the  attac&e  of  the  scale. — The  San  Jos4  scale 
has  been  thus  far  found  in  Conneoticat  upon  the  Peach,  Apple, 
Pear,  Plum  and  Currant,  but  informatioD  from  other  States  shows 
that  it  may  attack  most  of  our  large  and  small  fruits,  and  the  rose, 
hawthorn,  elm,  basswood,  alder,  snmaoh,  English  walnut  and 
various  evergreens. 

Origin  and  spread. — This  insect  was  formerly  supposed  to  have 
been  introduced  into  California  from  Chili,  in  the  year  1870,  bat 
later  information  obtained  by  Mr.  L.  0.  Howard,  Chief  of  the 
Division  of  Entomology,  TJ.  S.  Department  of  Agriculture,  seems 
to  show  that  our  Pacific  coast  was  probably  its  original  home, 
whence  it  spread  to  Chili  and  other  countries. 

It  was  first  noticed  by  fruit  shippers  near  Sao  Jos4,  Santa  Clara 
County,  California.  No  eiterminative  measures  were  at  once 
taken  and  a  few  years  later  the  Pacific  slope  was  lai^ely  infested. 

Prof.  J.  H.  Comstock  first  described  it  in  the  report  of  the 
U.  S.  Department  of  Agriculture  for  1880.  He  found  it  doin^ 
much  damage  in  California  and  regarded  it  as  the  most  destruo- 
tive  scale  insect  known. 

The  Atlantic  States,  however,  were  supposed  to  be  uninfested 
until  the  summer  of  1803,  when  it  appeared  upon  orchard  trees 
in  Charlottesville,  Va.  The  attention  of  Dr.  C.  V.  Riley,  then 
T7.  S.  Entomologist,  was  called  to  the  fact  of  its  presence,  and 
measares  for  its  suppression  were  immediately  employed. 

It  was  soon  discovered  that  this  was  not  the  only  center  of 
infection,  but  that  the  scale  existed  at  De  Funiak  Spring,  Florida ; 
Bartle,  Indiana;  Neavitt  and  CbestertowD,  Maryland;  Lewis- 
burg  and  Atglen,  Pennsylvania,  and  in  several  localities  in  TSew 
York  and  New  Jersey.  It  has  recently  been  found  in  Delawara 
and  on  Long  Island. 

The  introduction  of  the  San  JosS  scale  into  the  Eastern  States 
has  been  traced  to  the  importation  of  Japanese  plum  trees  inta 
New  Jersey  from  California. 
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lAkfl  Other  Boale  inBeots,  the  San  JobS  scale  can  spread  ooly  a 
abort  diBtanoe  each  year,  anIeBB  its  distribntioo  is  aided  by  die 
agency  of  wind,  water  or  animalB. 

Probably  its  distributioD  in  this  conntry  has  been  largely 
efieoled  tbroagh  shipments  of  fruit  and  nnraery  stock ;  bnt  the 
inseot  has  beeo  found  npon  other  insectB,  and  these,  especially  the 
flying  ones,  have  donbtless  asaisted  in  its  diHsemination. 

lAfe  Miatory. — Thia  insect  is;,viviparouB;  i.  e.,  brings  forth 
living  youDg,  Fig.  3. 


TiQ.  3. — Sbd  Jos^  Scale  iaaect:  c,  adult  female  coDlalDiog  youag—gKMj 
enlBTged:  iJ,  «iial  fVingo  ot  Mme— Btill  more  enlarged.— {From  Autet 
Lift.) 

In  California  three  annual  broods  appear,  but  for  our  climate 
the  number  of  yearly  broods  has  not  been  definitely  determined. 

The  San  JosS  scale  sorviveB  the  winter  either  in  the  egg  or  in  a 
half  grown  state.  It  becomes  fnlly  developed  and  reprodn^ea 
about  the  last  of  May  or  firat  of  June,  and  succeBBive  broods 
appear  until  winter  begins. 

The  newly  bom  or  hatched  individualB,  Fig.  4,  unlike  their 
female  parent,  have  no  scaly  covering  but  crawl  about  like 
ordinary  plant  lice.  They  are  very  small  at  first.  The  period  of 
activity  lasts  but  a  day  or  two,  sometimes  only  a  few  hours, 
when  the  young  insects  settle  upon  the  bark  and  become  fixed. 


200      CONNHCTICDT  EXPERIMENT   STATION  REPORT,    1895. 

The  Bcslj  ooveriog  then  begioe  to  form.  The  insect  soon  molts 
and  the  oast^ff  skin  nniting  with  a  waxy  Beoretion  forms  the  Tiei- 
ble  external  scale. 


';;3^^^^!IS2XCiQ'^' 


Fio.  4. — Sbd  Job^  Scale  inaecl:  a,  young  larvs — greatly  enlarged;  (,  anleDiui  of 
etune— Btill  more  ealarged. — (From  Inaect  I^.) 

The  female  insect  oanoot  change  her  place  after  the  scaly  cot* 
ering  begins  to  form,  bnt  the  male  is  able  to  emerge  from  bis 
cover,  and  being  winged  can  travel  short  distances,  Fig.  9. 

Semediet. — As  soon  as  the  scale  is  discovered,  aod  before  aoy 
wash  or  other  treatment  is  applied,  the  trees  should  be  cut  back 
as  severely  as  seems  advisable,  and  all  the  cuttings  barned,  as,  in 
the  case  of  newly  infected  stock,  most  of  the  scales  occar  on  the 
terminal  shoots. 

Gas  Treatment. — This  requires  an  oiled  canvas  or  some  other 
gas-tight  tent  in  which  the  tree  is  enveloped.  Hydrocyanic  add 
gas  is  then  generated  by  poaring,  say  three  flnid  onnces  of  water 
into  ao  earthen-ware  vessel,  addiog  one  fluid  ounce  of  commercial 
snlphuria  acid  (oil  of  vitriol),  and  lastly  one  ounce  (by  weight)  of 
fused  potassium  cyanide,  these  materials  making  enough  gas  to 
fill  a  space  of  one  hundred  and  fifty  onbio  feet. 

Xf'this  treatment  fe  employed,  the  greateat  caution  mtatbetaken 
not  to  breathe  the  gae,  for  hydrocyanic  {or  prusttc)  acid  it  a  mott 
dangerous  poison . 
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According  to  Lintoer  (Bull.  N.  T.  State  Moa.,  Vol.  3,  No.  13, 
p.  302}  Mr.  Howard  Uteljr  reports  the  gas  treatment  as  not 
wbolly  effioacions  in  Virginia,  possibly  owing  to  the  more  oom* 
plete  dormancyof  the  insects  in  the  East  than  in  California,  where 
it  was  first  snccessfallf  employed. 


Fia.  S,— SaD  Josd  Scale  insect;  male  adult — greatl;  enlarged. — (From  Inttcl  Ltft.) 


Summer  Treatment. — Either  weak  rosin  wash  or  dilute  kerosene 
emulsion  is  advised  for  keeping  the  scale  in  cheolc  during  the  Sum- 
mer. Neither  will  do  more  than  this,  since  the  young  hatch  out  at 
intervals  throughout  the  Summer,  and  this  treatment  will  not  kill 
the  mature  scales. 

The  following  formulas  are  recommended  : — 

Wbak  BoeiH  Wash. 

Boon BOponndB 

Caustic  Bods 5  poonds 

Fiah-oU H    pints 

Water  to  make 100  gallona 

FulTsrize  the  rosin  and  soda,  add  the  oil,  and  pUce  the  mixtore  in  a  Urge 
kettle  with  water  unfficient  to  cover  it.  Boil  for  one  or  two  hours  with  occa- 
rional  additions  of  water,  until  the  compoaad  will  mix  perfectly  with  water 
instead  of  breaking  up  into  yellowish  DAkea.    Dilute  for  oaa  to  100  gallonB. 

Standuid  Kebosenx  Ehtlbior. 

Kerosene S  gallone 

Comntonsoap  or  whale-oil  soap J^  ponnd 

Water 1    gallon 
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Heat  the  solntioii  of  soap  and  add  it  boiliiig  hot  to  ttk«  kettMene ;  ctanni 
the  mixture  by  meaiu  of  a  force  pomp  and  apraj  nozzle  for  five  or  ten  min- 
ntea.  The  emnlsion,  if  perfect,  (ormB  a  cream  which  thickens  upon  oooliiw, 
and  ehonld  adhere  withont  oiliueea  to  the  Bnrfaoe  of  glaaa.  If  the  water  U 
haid,  add  a  little  Ije  or  soda,  enonsb  to  make  it  feel  very  alightl;  slipper;. 
For  use,  dilate  with  nine  times  itabnlk  of  cold  water. 

Either  of  these  washes  shoald  be  applied  &t  least  three  times 
daring  the  Sammer.  Ab  has  been  said,  these  washes  will  do  no 
more  than  prevent  the  serious  increase  of  the  insects  daring  tbe 
Snmmer,  For  thoroughly  effeotire  treatment  we  must  rely  upon 
atrong  washes  applied  in  the  Winter,  when  the  trees  are  not  liable 
to  injnry. 

Winter  Treatment. — The  following  applications  are  recom* 
mended  for  Winter  use : 

Whale-Oil  Soap. — ^Two  pounds  of  the  soap  are  dissolved  in  one 
gallon  of  water  and  this  solution  is  applied  thoroughly,  as  a 
■pray,  or  by  means  of  a  brush.  Mr.  Howard  records  this  solo- 
tioD  as  "  fatal  to  all  the  scales  on  the  trees  sprayed  with  it." 

Strong  Rosin  Wash. — A  rosin  wash,  made  as  given  on  page  201, 
but  diluted  to  only  10  gallons,  is  recorded  by  Ur.  Howard  aa 
"fatal  to  all  the  scales  on  the  trees  sprayed  with  it." 

Potash  Wash. — Dr.  Smith  recommends,  as  a  result  of  his  ex- 
periences in  New  Jersey,  a  wash  consisting  of  a  saturated  solu- 
tion of  crude  or  commercial  potash,  i.  e.,  potash  in  a  quantity  of 
water  just  safficient  to  dissolve  it.  This  is  applied  with  a  cloth 
or  a  brush,  or  as  a  spray.  The  potash  serves  to  corrode  and 
loosen  the  scales,  killing  many  of  the  insects  beneath  them ;  and 
a  spray  of  kerosene  emulsion  a  month  later  completes  the  work 
of  destructioD. 

On  the  whole,  the  Winter  treatment  with  whale-oil  soap,  or 
atrong  rosin  wash,  seems  to  leave  nothing  to  be  desired,  while 
in  order  to  keep  the  insect  in  check  during  the  Sammer,  or  until 
this  treatment  can  be  safely  applied,  either  of  the  two  Snmmer 
washes  described  above  will  prove  valuable. 

Winter  Treatment  should  be  applied  soon  after  the  leaves  fall, 
as  tbe  scales  are  tbonght  to  be  more  susceptible  at  that  time  than 
later  in  the  winter. 

Sammer  Treatment  shoald  be  applied  at  least  three  limes  &t 
intervals  during  tbe  summer.  Frequent  rains  necessitate  re> 
peated  applications. 
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FURTHER  NOTES   ON   INJURIOUS  INSECTS, 

By   W.   E.   Rritton. 

THE   PLANT-HODSE  ALETRODES. 

iAltj/roda  vaporariorum  t  Westwood.) 

Order,  Hemlptera:  Familj,  Aleyrodidte. 

For  several  months  tomato  plants  in  tfae  foroing  bouse  have  been 
infested  with  these  small,  s«ale-like  inaeots.  The  larvse  are  fonod 
upon  the  nnder  surface  of  tfae  lower  leaves  of  the  plants,  appear- 
ing as  Bmall  white  specks.  The  adults,  which  much  resemble 
tiny  white  moths,  may  be  seen  flying  about. 

The  genus  Aleyrodes  has  not  been  studied  thoroughly  in  this 
country,  and  only  a  few  of  our  species  have  been  described.  One 
species  infeating  the  orange  tree  was  figured  and  described  by 
miey  and  Howard,  in  Insect  Life,  vol.  v,  p.  219,  having  been 
named  A.  citri,  previously,  by  Mr.  Ashmead. 

In  the  Report  of  the  Kentucky  Agricultural  Experiment 
Station  for  1800,  p.  37,  Prof.  H.  Garman  records  a  species  of 
Alej/rodes  which  occurs  upon  the  strawberry  in  Kentucky.  This 
insect  sujwers  very  elosely  the  description  of  A.  vaporariorum, 
of  Westwood.*  It  has  been  observed  upon  the  leaves  of  Abttti- 
Ion  avicennce. 

Specimens  from  our  forcing  house  were  submitted  to  Prof. 
Garman,  who  reports  that  it  is  the  same  species  which  he  found 
upon  strawberry  plants.  I  have  also  noticed  this  insect  upon 
lettuce,  cucumbers,  Ageratum  Mexicanum,  Maurandya  Bar- 
dayana  and  a  species  of  Abutilon. 

Prof.  L.  H.  Bailey  refers  to  this  insect  in  K.  Y.  Cornell  Station 
Bull.  28,  p.  58,  as  being  a  pest  of  the  tomato  house.  Dr.  A.  3. 
Packard  mentions  A.  vaporarium\  in  bis  Guide  to  the  Study  of 
Insects,  Elth  ed.,  pp.  526  and  712,  as  occurring  upon  both  straw- 
berry and  tomato  plants. 

The  larvie  are  covered  along  the  edges  and  upon  the  dorsal 
surface  with  bristles,  which  can  be  seen  with  the  naked  eye. 
Many  cast  pupa  skins  are  found  fastened  to  the  tomato  leaves. 
The  pupa  skin  cracks  open  along  the  back  and  allows  the  adult 
to  escape.  These  pupa  skins  occur  most  abundantly  on  the  older 
and  lower  leaves  of   the  plant,-  while    the  young   larvce   may 

*  Qardener's  Chronicle,  1866,  p,  8b2.    f  A.  vaporariorKm  was  probably  inteaded. 
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be  found  adhering  cloBely  to  tbe  younger  and  more  tender 
leaves,     (See  plate  III.) 

FlittiDg  about  the  tops  of  the  plants  are  the  email,  white,  moth- 
like adults  which  are  mating  and  depositing  eggs.  The  egg  ii 
oval,  slightly  conical,  with  the  large  end  attached  to  the  leaf. 
Two  females  were  observed  depositing  eggs  upon  lettuce.  The 
beak  was  inserted  in  the  tissaes  of  the  leaf  and  an  egg  depos- 
ited. The  female  then  turned,  using  her  probosois  as  a  pivot,  sod 
continued  to  deposit  eggs  in  a  circle  of  about  1  m.  diameter. 
In  one  instance  this  circle  contained  biz,  and  in  the  other  nine 
eggs.    These  eggs  hatched  in  eleven  days. 

Eggs  are  not  always  deposited  in  circles  :  I  have  frequently 
found  them  single.  When  first  deposited,  the  eggs  have  nearly 
the  color  of  a  lettuce  leaf,  but  shortly  become  dark  and  brown. 

In  the  adult  stage  both  sexes  have  four  wings,  each  with  a  single 
median  vein.  The  color  of  the  body  is  yellow,  that  of  the  wings, 
white.    Antennro  are  six-jointed. 

Plate  III  shows  the  insect  in  the  egg,  larval  and  adult  stages, 
from  original  drawings. 

Tobacco  fumes  kill  the  adults,  and  in  the  greenhouse  probably 
are  the  most  eatisfaciory  treatment.  On  plants  out  of  doors, 
which  cannot  be  fumigated  easily,  the  insect  may  be  betd  in 
check  by  frequent  applications  of  whale-oil  soap  (1  lb.  swap  to 
5  gallons  water).  Kerosene  emulsion,  which  has  proved  meet 
efficient  against  A.  citri,*  would  doubtless  destroy  A.  vapor- 
«  as  well. 


A  LEAF  UINEK  OF  TH^  CAULIPLOWRR. 

(Droaophila ftaveola,  Meigea.) 

Order  Diptera;  Familj,  Muacidra. 

A  leaf  miner  was  observed,  in  June,  upon  the  cauliflower.     A 

dozen  plants  growing  in  the  shade  were  seriously  injured;  all 

the  larger  leaves  were  tunnelled  and  soon  dropped  off.     Some  of 

the  plants  finally  died.      Leaves  were  gathered  and  adult  insects 

were  reared  from  the  mines. 

Specimens  were  sent  to  Mr.  D.  \V.  Coquillett,  who  identified 
the  insect  as  D.  flaveola,  the  larvse  of  which  are  found  in  the  leaves 
of  radish  and  turnip.     Mr.  Coquillett  has  given  a  brief  acoouat 
of  this  leaf  miner  in  Insect  Life,  vol.  vii,  p.  381. 
•Insect  Life,  vol  v,  p.  224. 
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PLATE   III.    ALEYRODES   VAPORABIORUM. 
1.    Adult  mafrnifled  51  diameters,         b.     Full  grown  larva.         r.     Eggs.     Lar 
magnified  34  diameters,  (original).       d.  Tomato  leaf  showing  larva,  (from  p^ 


Digitized  By  Google 


Digitized  By  Google 


NOTES  OS   INJURIOUS  INSECTS.  206 

The  adalt  is  a  two-winged  fly,  whicb  deporitB  eggs  ia  the 
tisenea  of  the  leaf.  No  experimeots  have  as  yet  beea  made  rela- 
tire  to  a  treatment  for  this  leaf  miner,  but  it  ia  alvBye  wise  to 
deetroy  all  infested  leaven.  Mr.  Coqaillett  writes  me  that  so  far 
as  he  is  aware,  this  insect  has  not  previonsly  been  reported  as 
attacking  the  cauliflower. 


CABBAQB  PLU3IA.  ON  TOMATOES  IN  THB  QBEESHOUSE. 

{Plutia  broMias,  Siley.) 
Order,  Lepidoptera;  Family,  Noctuids. 

On  the  morning  of  October  I6tb,  green  caterpillars  were 
noticed  in  the  forcing-house  devouring  the  foliage  of  tomato 
plants,  which  were  then  about  two  feet  in  height.  Fourteen  of 
these  caterpillars  were  found  that  day.  Search  was  kept  np  for 
some  time,  but  none  were  discovered  after  October  23d,  twenty- 
five  in  all  having  been  taken  in  tbe  tomato-boose  during  one  week. 

The  larvfe  were  placed  in  a  glass  jar  and  fed  with  tomato- 
leares,  which  they  consumed  voraciously.  They  were  nearly  all 
ahoat  fall-grown  and  shortly  began  to  pupate— one,  in  fact, 
changed  on  October  17tb,tbe  next  dayafterimprisonment.  They 
did  not  remain  long  in  the  pupal  state.  The  warm  air  of  the 
laboratory  was  favorable  to  development,  and  probably  hastened 
the  appearance  of  the  adults,  which  came  forth  on  October  31st 
and  November  Ist. 

The  insect  proved  to  be  the  "  Cabbage  Plusia,"  the  larv»  of 
which  are  quite  common  upon  cabbages  in  the  Southern,  Central, 
and  Mid  die- Atlantic  States.  Sometimes,  in  the  absence  of  the 
cabbage,  this  insect  attacks  other  vegetables,  including  celery, 
cauliflower,  turnip,  lettuce,  dandelion  and  tomato. 

Tbe  full  grown  larva  is  from  25  to  83  mm.  (1  lo  If  inches)  in 
length,  and  4  mm.  in  thickness  at  the  thickest  part,  which  occurs 
at  the  eighth  segment.  The  color,  above,  is  light  green,  indis- 
tinctly striped  with  white.  Theundersurfaceisofabrightergreen, 
There  are  two  pairs  of  abdominal  pro-legs.  Though  Pluaia  is  a 
genus  of  NoctuidtB,  the  larv»  "  loop "  in  traveling,  much  like 
Geometer  larvfe  ;  tbis  is  said  to  be  due  to  the  absence  of  front 
pro-legs.  The  full  grown  larva  spins  a  white  silken  cocoon, 
nsually  on  the  under  surface  of  the  leaf,  and  becomes  a  brownish 
pupa.    In  about  two  weeks  the  adult  emerges.     The  adult  ia  a 
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dw-k  gray  moth,  each  froat  wing  bftTiDg  a  rilveiy  IT-Bb&ped  tpot 
near  U)«  middle. 

Very  likely  the  larvie  were  feeding  npon  cabbages  tbat  grew 
in  tbe  garden  near  tbe  foroing-boaBe.  They  probably  sonf^t 
shelter  from  tbe  cold,  foand  their  way  indoors,  where  they  at 
oooe  began  feeding,  and  where,  if  tbey  had  been  allowed  to 
remain,  for  a  few  hours  even,  they  woald  have  seriously  injured 
several  tomato  plants  by  consaming  the  leaves. 


THE    RA8PBERBT    ROOT    GALL-FLT. 

(Bhodites  radicum,  SackeD.) 

Order,  Hymenoplers :  Family,  CTIiiplds. 

The  latter  part  of  August,  raspberry  roots  were  received  from 
Mr,  C.  C.  Jones  of  Marlborough,  Hartford  County,  Conn.,  whieh 
were  covered  with  galls.  Mr,  Jones  wrote:  "I  set  some  rasp- 
berry plants  a  year  ago  last  spring  and  they  are  all  dying.  I 
send  you  a  sample  as  they  appear  at  the  present  Ume,  and  yon 
will  notice  that  there  are  worms  at  the  roots.  I  set  oat  some 
thb  spring  and  they  are  going  the  same  way." 

The  injury  is  probably  cauBed  by  the  Raspberry  Root  GaU- 
Fly,  which  in  its  larval  state  produces  ronnded,  warty  galls,  some- 
times two  inches  in  diameter,  upon  the  roots  of  tbe  raspberry, 
blackberry  and  rose.     See  plate  IV, 

These  galls  contain  numerous  cavities  with  a  pithy  substance 
intervening.  Larvie  were  found  in  these  cavities.  Plants 
attacked  soon  appear  sickly  and  finally  die. 

There  seems  to  be  no  remedy  for  the  injury  caused  by  this 
insect  except  to  destroy  the  galU,  and  if  plants  are  very  bmdly 
infested  they  should  be  carefully  dug  up  and  burned. 

The  adult  of  this  insect  is  a  small  four-winged  fly  about  one- 
seventh  of  an  inch  in  length.  The  bead,  thorax  and  abdomen 
are  usually  black,  sometimes  brown,  with  silky  luster,  and  the 
feet  are  dark  red. 

Aooordiog  to  Webster*  these  galls  were  first  described   by 
Harrist  as  being  made  by  Cynipt  gemipicea,  Harr.,  but  Sookeo 
states  that  C.  semipioea  is  not  the  cause  of  the  gall  and  is  pro- 
bably a  parasite  of  Ji.  radicum. 
*Ohio  Exp.  SUtion  Bull  16,  p.  166. 

t  loMCta  lojorious  to  Tegetation,  p.  619. 


Digitized  By  Google 


PLATE  IV.     RASPBERRY  ROOT-GALLS. 
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THE   OABBAGB  ROOT  UAGGOT. 

{Fhorbia  bratHcas,  Boucb^) 

Order,  Diptera:  Family,  Huscida. 

Tbe  cabbage  root  maggot  was  reported  as  being  injurious  to 
cabbages  in  the  town  of  Orange,  Conn.,  daring  tbe  latter  part  of 
Maj,  1896.  Tbe  writer  yieited  the  fields  of  Mr.  J.  J.  Merwin  od 
May  26tb  and  found  fnllj  two-thirds  of  tbe  plants  npon  three 
acres  of  ground  infested,  while  a  large  ODinber  of  plants  were 
serioDsly  injured  and  s  few  had  beeo  killed.  Other  fields  in  tbe 
viciaitj'  were  also  infested. 

Ad  application  of  lime  and  liquid  manure  (6  pecks  of  fresh 
lime  slacked  in  100  gallons  of  liquid  manure)  was  advised  for  a 
part  of  the  plants,  in  hope  that  tbe  lime  might  kill  tbe  maggots, 
while  the  mannre  would  stimulate  the  plants  to  outgrow  tbe 
iDJury. 

Tbe  owner  began  this  treatment,  but  soon  diacontinned  it, 
thinking  tbe  cost  more  than  his  plants  were  worth. 

A  "McGowen  Injector"*  was  then  procared  and  carbon  bisnl- 
phide  applied  to  106  plants  on  Jane  4th.  At  this  time  the  injury 
bad  gone  so  far  that  little  or  no  benefit  to  the  present  crop  could 
be  derived  from  this  treatment,  which  might,  however,  somewhat 
lessen  the  next  year's  brood  of  maggots. 

Mr.  Merwin  finally  lost  about  two-thirda  of  tbe  plants  on  one 
field  and  one-third  of  those  on  another.  On  a  third  field,  how- 
ever, the  cabbages  suffered  little,  except  that  tbey  did  not  head 
as  early  as  where  nnattacked. 

Mr.  Merwin  reports  that  he  was  unable  to  detect  any  difference 
between  plants  that  were  treated  and  those  untreated,  but  thinka 
that  the  treatment  would  have  proved  beneficial  had  the  appli- 
cations been  made  earlier  in  tbe  season  when  the  larvte  first 
appeared. 

An  excellent  account  of  this  insect  is  given  in  tbe  Cornell 
Station  Bulletin  76,  already  referred  to. 

■  Flgnrad  4Dd  descrtbed  by  M.  T.  SUumorluid  ia  N.  T.  ComeU  Station  Bnlletin 
IS,  p.  033. 
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THE  ELM  LEAF-BEETLE    (Galeruca  xanlhomelcma)* 

MamerouB  inquiries  have  reached  ns  lately  regarding  tbia 
insect,  which  ia  proving  destractive  to  elm  trees  in  many  parts  of 
the  State.  The  beetle  (see  c,  k,  in  the  accompanyiog  cat)  deposits 
its  e^B,  a,  e,  in  small  clnetera  on  the  lower  side  of  the  yoang  leaTca 
early  ia  June,  the  larrce  hatch  out  in  abont  a  week  and  at  once 
begin  feeding  apon  the  leaves.  These  larrn,  b,  g,  are  small 
worma  aboat  five-eighths  of  an  inch  long,  marked  on  each  side 
with  a  broad  blackish  stripe.    They  are  soft,  moist,  and  some- 


Eui  Leat-Bebtt^. — a,  egga ;  6,  Isrvfe  ;   c,  adnlt ;   «,  eggs,  enlarged ;  /, 

ncolptare  of  egge ;  g,  larva,  enlarged ;  A,  side  view  of  greatlj  enlarged  bcb- 
ment  of  larva;  (,  doraal  view  of  iaiae ;  j,  pnpa,  enlarged ;  fc,  beetle,  ei3arg«f; 
I,  portioD  of  elytron  of  beetle,  greatly  enlarged.     (After  RUey.) 

'This  article  tras  published  in  July,  1S96,  in  Station  Bulletin  121.  It  ia  here 
reprinted  in  slightly  amended  form.  Aa  to  authorahip,  while  Messra.  Britton, 
Sturgia,  Jeakioa  and  JobnBon  have  each  contribnted  some  panigraplis,  the  natoral 
biitory  and  trealment  have  been  mostly  compiled  from  the  writingB  of  Heaera. 
Howard  and  Smith. 
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wbat  hairy  to  the  tonoh.  It  is  at  this  stage  that  the  inseot  is 
most  destructive,  eating  off  the  delicate  Bnrfaoe  tiasne  of  the 
leaves,  and  oaoaing  the  latter  to  beoome  shrivelled  and  brovu, 
and  eventaally  to  &11  from  the  tree.  By  the  end  of  June  'or 
early  in  July  the  worms  beoome  full  growo.  They  then  crawl 
down  or  fall  from  the  trees  and,  in  orevioes  of  the  bark  or  soil  or 
under  grass  and  leaves,  ohange  to  soft,  yellowish  pnpw,  /  Ten 
days  later  the  pnpn  give  rise  to  the  adnlt  insects,  small  yellowish 
beetles,  c,  k,  abont  one-qnarter  of  an  iooh  in  length,  marked  on 
the  back  with  two  black  stripes.  The  beetles  ascend  the  tree 
and  for  a  month  feed  npon  the  remuning  leaves,  thongh  the 
injury  done  by  them  is  much  less  than  that  due  to  the  worms. 
During  August  and  the  early  part  of  September  the  beetles  enter 
cracks  or  creviceB,  where  they  hibernate,  remaining  antil  late  in 
May,  when  they  gather  upon  the  young  leaves  to  deposit  their 
eggs.  In  New  England  there  appears  to  be  hut  one  brood  dar- 
ing the  season. 

Mahodt  of  SxUrmination, — ^Thie  inseot  can  best  be  destroyed 
in  the  larval  and  pupal  conditions.  The  larvie  (worms)  are  found 
in  June  and  Jnly  npon  the  leaves,  the  pupie  in  July  upon  the 
trunks  of  the  trees  and  on,  or  in,  the  ground  beneath  the  trees. 

The  best  method  of  combatting  the  Elm  Leaf-Beetle  is  to 
spray  the  foliage  with  an  arsenioal  poison. 

Lead  arsenate  is  better  for  this  purpose  than  Paris  green* 
because  it  stays  longer  in  suspension  and  is  less  injurious  to 
foliage.  It  is  easily  prepared  from  eleven  onnoes  of  sugar  of  lead 
(lead  acetate),  four  ounces  of  sodium  arBenate,t  and  one  hundred 
gallons  of  water. 

Throw  the  sagar  of  lead  by  itself  into  an  empty  hogshead  and 
add  09  gallons  of  water,  stirring  with  a  paddle  so  as  to  mix  the 
whole  thoroughly.  In  another  vessel  dissolve  the  sodium  arsenate 
in  one  gallon  of  water.  Finally  mix  the  two  liquids  together 
by  effectual  stirring,  when  the  lead  arsenate  will  appear  as  a 
fine  white  powder.  In  using  this  mixtsre  the  lead  arsenate  must 
be  kept  uniformly  in  suspension  by  suitable  agitation. 

*  Both  these  dang^erouB  Hubstaacea  coDtttia  areenic  and  require  csiitioD  in  band- 
llng,  but  may  be  used  withotit  serious  injury  iC  oot  swallowed  or  iDlroduoed 
JDto  wounda. 

t  To  bo  had  ot  BilliDgs,  Clapp  k  Co.,  Bostou,  for  ei^t  cents  a  pound  iu  25 
pouod  quantities. 
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A  serviceable  spraying  mixture  may  also  be  made  by  mixing 
one  pound  of  Parig  green  and  three  pounds  of  lime  witb  ooe  hun- 
dred and  fifty  gallons  of  water.  The  lime  should  be  newly 
slaked  and  strained  free  from  grit  or  Inmps. 

If  the  Paris  green  is  not  kept  uniformly  mixed  with  the  other 
materialB,  by  thoroagh  agitation  of  the  entire  contents  of  the 
tank,  while  spraying,  it  will  partly  settle  to  the  bottom,  and  the 
last  portions  or  spray  will  be  likely  to  "burn"  the  foliage. 
The  addition  of  two  quarts  of  molasses  or  a  little  flour  paste  to 
these  drenches  will  make  the  poison  adhere  to  the  foliage  for  a 
long  time,  thus  rendering  sufficient  a  smaller  number  of  sprayings. 

To  reach  the  tops  of  high  trees  a  powerful  force  pamp  and  a 
long  hose  are  necessary.  The  Donglas  Palmetto  spraying  pump, 
manufactured  by  W.  db  B.  Douglas,  Middletown,  Conn.,  is  well 
adapted  to  this  purpose  when  hand-power  is  employed.  It  should 
be  mounted  upon  a  cask  and  raised  as  high  as  possible  above  the 
ground.  The  dischai^e  pipe  should  be  a  half-inch  rubber  hose, 
supported  on  a  light  pole,  so  that  the  spray  can  be  directed  well 
up  into  the  trees. 

White  a  few  trees  may  be  cared  for  by  the  use  of  a  hand-pump, 
the  many  full-grown  elms  in  our  large  villages  and  cities  require 
much  more  powerful  appliances. 

In  1694,  Mr.  Stephen  Hoyt,  of  New  Canaan,  Conn.,  had  a 
steam  spraying  oulfif*  constructed,  by  the  ose  ot  which  the  treee 
upon  the  estate  of  Stephen  Hoyt's  Sons  have  been  treated  for  two 
seasons  with  snccess. 

From  their  experience,  kindly  communicated  and  illustrated  to 
US  in  all  details,  we  are  enabled  to  present  the  following  plan  of 
treatment  by  power,  adapted  for  use  on  a  lai^e  scale. 

A  portable  steam  engine  of  eight,  ten,  or  more  horee-power 
with  a  double-acting  force  pump  and  a  tank  of  300  or  more  gal- 
lons capacity,  are  mounted  on  a  stout  wagon  with  a  platform  large 
enough  to  accommodate  the  engineer. 

The  force-pump  should  bo  supplied  with  an  indicator  to  show 
the  water-presBure,  and  a  number  of  outlets,  two,  four,  or  moi«, 
to  connect  with  as  many  lines  of  hose  as  may  be  practioable. 
Suitable  hose,  guaranteed  to  stand  200  lbs.  pressure  to  the  inch 
and  costing  1 2  cents  per  foot,  may  be  got  of  the  Mineralised  Rub- 
ber Co.,.  18  Cliff  St,  N.  T.  The  Lightning  Hose  Coupling  ie 
recommended, 

*  Se«  Mr.  Hoft'B  letter,  appended. 

LM.,,  Google 
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To  eaoh  hose  is  attached  a  uozzle  adapte<3  for  prodnciog  a  fine 
■pray.  A  good  nozzle  for  use  with  power  ie  the  McGowen, 
made  by  J.  J.  MoGoweo,  Ithaoa,  N,  Y.,  ooBtiog  tl.50.  This 
with  180  lb*,  steam  pressnre  throws  a  ebower  of  fiae  spray  verti- 
cally through  thirty  feet  or  more  of  atill  sir. 

The  tank,  to  be  charged  with  the  poison  drench,  shoald  be 
provided  with  an  agitator  to  keep  the  materials  in  the  tank  uni- 
fbrmly  mixed.  Through  the  kindoeas  of  Mr.  Hoyt  we  are  able  to 
■how  pictures  of  his  outfit  in  the  accompanying  plate. 

Besides  the  horses  needful  to  bring  the  apparatus  into  position, 
a  driver  who  can  operate  the  agitator,  an  engineer,  four,  six  or  pos- 
sibly eight  men  to  manage  as  many  lines  of  hose,  and  an  assistant 
to  charge  the  tank,  are  the  needful  force. 

A  man  with  "creepers"  ascends  a  tree,  carrying  a  stoat  cord, 
and  ohoostog  a  good  position  in  a  crotch,  hauls  up  a  line  of  hose 
and  fastens  it  to  a  limb,  so  that,  holding  the  hose  near  the  end,  he 
oan  direct  the  nozzle  on  all  sides.  The  power  being  applied,  the 
water,  with  the  poison  in  suspension,  is  forced  out  of  the  hose  in 
a  shower  of  fine  spray,  which,  by  skillful  handling  of  the  nozzle, 
is  quickly  applied  to  all  parts  of  the  foliage.  To  avoid  waste  of 
liquid  the  spray  is  thrown  for  a  moment  only  on  any  one  point, 
one,  two  or  three  minates,  at  the  most,  sufficing  to  finish  work  on 
large  trees. 

While  two  or  more  men  are  directing  the  spray  into  as  many 
trees,  the  same  number  are  climbing  the  adjacent  trees,  so  that 
the  engine  and  its  attendants  are  fully  occupied. 

Two  treatments  are  advisable,  the  first  in  May  as  soon  as  the 
leaves  are  half  grown,  in  order  to  destroy  the  beetles  before  they 
deposit  their  eggs  -,  the  second  in  Jnne  or  as  soon  as  it  is  seen  that 
the  egge  which  have  been  laid  are  hatching  out.  This  is  undoubt- 
edly the  most  efi'ective  means  of  destroying  the  insect,  and 
should  be  kept  up  for  several  years. 

If,  for  any  reason,  the  spraying  of  the  trees  is  impracticable, 
efiorte  must  be  made  to  destroy  the  insects  in  the  pupal  condition 
on  or  beneath  the  trees.  This  is  best  done  by  the  use  of  kerosene 
emulsion,  which  is  made  as  follows  :  Dissolve  one-half  pound  of 
common  hard  soap  in  one  gallon  of  boiling  water;  to  this  soap 
solntion,  while  still  hot,  add  two  gallons  of  kerosene,  and  chum 
violently  for  five  minutes  until  a  creamy  emulsion  results,  p.  202, 
Hix  this  with  nine  times  its  bulk  of  cold  water  by  stirring,  and 
sprinkle  the  thus  diluted   emulsion  over  the  ground  through  a 
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Tatering-pot.  The  applicstiou,  which  is  not  iDJuriotiB  to  graM, 
should  be  made  in  snch  a  qaaotity  M  to  saturate  the  soil  vhere 
the  papte  eiiet.  By  carefully  Azamining  the  ground,  grass,  falleo 
leaves,  elc,  beneath  tbe  trees,  the  pupes  can  be  found,  and  the 
proper  time  for  applying  the  emulsion  as  well  as  the  extent  of 
ground  demanding  treatment  can  be  ascertained.  Id  this  climate 
the  soft,  yellow  paps  will  be  fonnd  on  the  ground  from  the  middle 
of  Jnoe  to  the  middle  of  Jaly  or  later,  according  to  the  season. 
The  emulsion  should  be  applied  as  soon  as  they  are  observed  and 
the  application  repeated  if  needful  to  destroy  them.  To  be 
thoroughly  effective,  this  method  of  desCroyiug  the  pupie  moat 
be  practiced  each  year.* 

It  is  well  to  scrape  away  the  rough  outer  bark  of  the  trees  for 
some  distance  above  the  ground,  as  many  pnpn  are  likely  to  be 
concealed  in  the  crevices.  The  scrapings  should  be  bnmed  or 
drenched  with  kerosene. 

The  worms  which  descend  the  trunk  of  the  tree  to  pupate  may 
be  easily  and  almost  completely  intercepted  by  a  band  of  hay  an 
inch  thick  and  8  inches  wide,  secnred  to  the  scraped  trunk  at  oon- 
Tenient  height  from  the  ground,  by  aid  of  a  6  in.  girth  of  cheap 
cotton  cloth,  which  is  first  tacked  by  one  end  to  the  bark  and 
after  packing  the  hay  under  it  around  the  tree,  is  fastened  at  the 
other  end  by  pins. 

As  often  as  the  hay  gets  stocked  with  worms  and  pnpn  it 
shonid  be  removed  and  bnrned,  adding  kerosene,  if  necessary,  and 
a  new  bay  band  put  in  its  place.  If  in  the  process  of  removal, 
pupa  have  dropped  to  the  ground  they  may  be  kilted  with  kero- 
sene emnluoD. 

The  following  letter  from  Mr.  Hoyt,  addressed  to  the  Director, 
in  answer  to  a  request  for  some  particulars  conoerning  hb  spray- 
ing outfit,  will  prove  usefnl. 

Dbar  Sib; — In  reply  to  yours  would  say,  the  boiler  was  Diade  by  Chas.  W. 
Foster,  ia  New  HaveD,  aDd  wilt  jnDarate  staam  lufflcieiit  to  produce  five  or  sii 
iL  p.,  at  a  presaure  ot  100  lbs.  The  cost  was  $200.  The  pampa  were  made  by 
the  Uarsh  Sleam  Pump  Co.,  Battle  Greek,  Mich.  We  got  two  pampa,  size  BB, 
and  intended  to  run  them  both  for  spnyjofi;.  I  bad  one  amoged  to  feed  dte 
boiler  and  to  spray  also,  but  found  this  did  not  work  satiatadoiilj,  so  bought 

*  While  the  touch  of  very  Utile  kerosene  to  tbe  bodiaa  of  larre  andyonng 
pupfB  is  fatal,  tbe  emulsion  may  fail  to  deatroj  hairy  worms  or  older  popn, 
because  ihe  liairH  of  the  fonner  or  the  chitinous  ooveriags  ot  A*  latter,  ahMd 
tbe  soft  and  vulnerable  parts  from  actual  contact  with  It. 
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another,  two  aizea  larger  (eiM  D),  luiiig  the  smaller  pump  for  boiler  feed  odIj. 
Th«  BB  riee  la  qnoted  at  ffiO  lese  60%.  TbU  is  too  large  for  a  feed  pump  to  a 
boiler  of  this  capacitj,  and  did  we  not  have  it,  would  have  bought  the  Bmaller 
aize,  which  ia  quoted  at  $30,  leae  10^. 

Oar  300  gallon  tank  was  made  by  Geo.  F.  Jobneoii,  New  Canaan,  Coon.,  and  ie 
partitioned  off  to  hold  7  b  gale,  of  water  to  feed  the  boiler,  and  22G  gala,  of  mix- 
ture tor  eprajiug.  Tbie  tank  was  bolted  and  ironed  aD  through,  and  cost  (40. 
Our  hose,  Iroit  the  Ulneralized  Rubber  Co.,  was  (';  but  we  advite  getting  i' 
hose,  as  the  Btrain  is  not  so  great,  nor  is  it  so  heavy  to  handle.  We  used  two 
linea  of  hoae  each  100  feet  long.  The  UcQowen  nozzle  doea  very  good  work, 
and  ia  quite  economioal  with  the  solution.  We  also  found  the  Daisy  nozzle,  made 
in  New  Baveii,  excellent  for  tree  spraying. 

Although  our  boiler  uses  coal  or  wood  for  fuel,  we  bought  it  partly  for  another 
purpose,  and  would  adviae  for  spraying  simply,  to  use  a  boiler  healed  by  oil,  aa 
much  more  convenient.  For  a  boiler  feed-pump  would  auggeat  the  Uarah,  size  B, 
and  for  spraying,  a  duplex  high  service  pump,  or  one  that  would  give  a  pressure 
ol  at  least  \50  lbs.,  auch  as  are  made  by  Worthingtou,  Dean,  Knowles  or  Snow. 

The  total  cost  o(  sd  outfit  would  average  from  $17fi  to  |376,  aocordiog  to  size. 
Yours  very  truly, 

Stefhbk  Hott,  New  Canaan,  Conn. 
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ON   A   FRAUD   IN   MILK. 

Bt  E.  H.  Jenkihs. 

Four  aamples  of  milk,  stated  to  have  been  snpplied  by  a  certain 
dairy,  were  sent  to  this  Station,  in  June,  1695.  They  were  tested 
with  the  following  results: 

A.  B.  c.  D. 

Specific  Giimtj LOSS  1.030  1.033  1.019 

Solide.  per  cent 11.09  10.4T  11.36  9.6S 

Ffit,  per  oeni. 2.30  2.25  2,70  2.20 

Solids  Dot  Fat,  per  oent      S.S9  8.22  S.S6  7.4B 

The  solids  are  below  the  normal  average  by  one  to  three  per 
oent.  and  the  fat  is  too  little  by  more  than  one  per  cent.  These 
facts  indicate  removal  of  fat  and  addition  of  water;  bat  the  spe- 
cific gravity  is  that  of  nonnal  milk.  Such  exceptional  milk  might 
be  the  product  of  a  single  cow,  perhaps,  but  that  any  herd  of 
healthy  animals  can  give  Buch  milk  is  contrary  to  all  recorded 
experience. 

The  sender  was  advised  to  witness  the  milking  of  the  herd  and 
to  send  for  analysis  another  fally  authenticated  sample. 

Two  days  later  we  received  two  samples  with  the  message : — 
"  These  two  bottles  were  filled  at  the  barn  by  a  man  who  saw 
the  whole  process.     He  says  he  is  snre  there  is  no  water  in  it." 
Examination  of  these  samples  gave  the  following  results : 

A.  B. 

Specific  Gravity ,.     1.0325  1.033 

Solids,  pereenL 11.00  11.29 

Fat,  percent 2.60  i.SB 

Solids  not  Pat,  par  cent 8,40  8.84 

We  wrote,  asking  for  the  name  and  address  of  the  witness 
present  at  the  milking  that  we  might  get  from  him  fnrther  par- 
liculare  and  an  affidavit  Id  reply  we  were  iDformed  that  the 
witness  had  since  mentioned  that  "  when  the  cows  were  about  half 
milked,  the  calves  were  turned  in  to  feed  and  finish  the  milking  *' ! 

The  quality  of  these  samples  of "  milk  "  is  quite  what  would  be 
expected  under  such  circumstances. 

It  is  well  known  that  the  portions  of  milk  first  drawn  from  the 
udder  are  watery  and  poor  in  fat  and  other  solids,  while  the  last 


Total 

Sp.Gr. 

Water. 

Fat 

Casein. 

Sugar. 

Solids. 

First  Liter 

...     1.03* 

S9.ei 

1.40 

3.87 

B.I8 

10.45 

Last  Liter 

...     1.026 

83.92 

1.37 

4.09 

4.T2 

1S.18 

RwtHBlf  .... 

...     1.034 

88.47 

1,79 

4.12 

5.62 

11.53 

Last  Half 

...     1.031 

ge.ei 

4.36 

3.96 

5.07 

11.39 

Km  liter.... 

...     1.031 

89.81 

0.85 

3.64 

5.70 

10,19 

Lwt  Liter  .... 

...     LOST 

84.95 

6.38 

3.35 

6.31 

15.05 
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portions  are  riuh  in  aolids  and  fat.  The  foll/Owing  figares  by 
Boaobardat  and  Quevenne*  illnstrate  th«  extent  of  tbia  difierenoe. 
The  milk  of  three  cows,  I,  II  and  III,  which  gave  20,  14  atid  20 
liters  (quarts!)  respectively,  was  examined  with  resnltB  aa 
follows : 

Per  cent. 


IIL 


Harrington  (Report  of  Mass.  Board  of  Health  for  1889,  p.  189)* 
found  in  milk  of  a  Jersey  oow: 

Water.  Fat.  Total  Bolide. 

In"fore  milk" 86.66  3.88  13,S4 

In  "  middle  millc " 84.60  6.74  16.40 

In  "BtrippiD);a" 83.87  8.13  17.13 

Allowing  calves  to  take  a  part  of  the  milk  is  a  common  and, 
in  itself,  proper  practice ;  but  any  one  who  selU  the  first  of  tbe 
milking  as  whole  milk,  giossly  defrauds  the  purchaser.  This  case 
is  interesting  in  calling  attention  to  a  possible  dishonesty  which 
is  not  always  fully  and  certainly  met  by  legislation. 

"  Quoted  from   ZuBammenEetzung  uud  Verdaulichlceit  der  Futtermittel,  tou 
Dietnch  uud  Kfinig,  pp.  837,  838. 
f  100  litera  equal  106  quarts. 
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OBSERVATIONS  ON  THE  GROWTH   OF  MAIZE  CON 

TIN0ODSLY  ON  THE  SAME  LAND  FOB 

EIGHT  TEARS. 

Bt  E.  H.  Jxneins. 

In  the  years  1668  and  1889  a  parcel  of  land  cont^mng  If  aorea 
which  had  been  a  meadow  for  some  years  previoos,  was  dressed 
with  commercial  fertilizers  and  planted  to  com.  Fertilizers  and 
crops  were  weighed  and  analyzed  each  year  and  the  enrichment 
of  the  soil  by  the  dressiog  or  its  exhaustion  by  the  cropping 
were  determined  ae  accurately  as  possible. 

In  the  spring  of  1890  this  land  was  divided  into  fonr  strips, 
each  containing  three-tenths  of  an  acre,  and  was  dressed  as  shown 
in  the  following  diagram. 

Plot  A. — Cow  Manure  at  the  rate  of  10  cords  per  acre. 


Plot  B. — Hi^  UanuM  at  Oie  rate  ol  13}  corda  per  acre. 


Plot  D. — No  manure  or  fertilizer  of  aaj  kind. 


Com  was  planted  in  drills  fonr  feet  apart  and  the  stalks  stood 
singly  at  distances  of  ten  inches  in  the  drill.  The  crop  from 
each  plot  was  separately  weighed  and  analysed. 

Since  1690  the  several  plots  have  annoally  received  the  same 
dressing  and  have  been  ander  the  same  conditions  of  planting, 
cultivation  and  harvesting  as  in  that  year. 

Full  particnlars  regarding  the  details  of  the  experiment  and  the 
reBultB  obtained  from  year  to  year  will  be  found  in  the  Reports 
of  this  Station  for  1890,  pages  183  to  104 ;  1891,  p^es  139  to 
U9;  1892,  pages  122  to  129;  1693,  pages  286  to  300;  1894, 
pages  245  to  253. 

In  the  following  paragraphs  are  placed  on  record  the  results  of 
the  observations  for  the  year  1895. 

Discussion  of  the  reBulte  is  reserved. 

Considering  simply  the  gross  amounts  of  nitrogen,  phosphoric 
acid  and  potash  which  the  dressing  added  to  the  soil  of  the  ser- 
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eral  plots  and  tboae  whioh  the  crops  removed,  it  appears  from 
Table  VII,  to  be  noticed  later,  tbat,  after  tbe  crop  of  1896  was 
harrested,  there  had  been  added  to  plot  A  per  acre,  in  exeea*  of 
vhat  had  been  taken  of  in  crops,  1148  ponnds  of  nitrogen,  788 
of  phOBphorio  acid  and  799  of  potash,  all  from  cow  manare. 

The  corresponding  enriohment  of  plot  B  consisted,  per  acre, 
of  1879  pounds  of  nitrogeo,  3446  of  phoephorio  acid  and  64  of 
potash,  all  from  hog  m&nnre.  The  very  large  excess  of  phos- 
phoric acid  in  tbe  hog  mannre  is  dne  to  tbe  fact  that  tbe  hogs 
were  fed  chiefly  on  hotel  garbage,  which  contained  a  large  quan- 
tity of  bones  of  fowls. 

The  enriohment  of  plot  C,  per  acre,  amounted  to  520  ponnds 
of  nitrogen,  972  of  pfaoaphorio  add  and  1 77  of  potasb,  all  from 
fertil  izer-chemicala. 

Plot  D  received  fertilizer-chemicals  in  1888  and  1889,  bnt  in 
the  following  six  years  no  dressing  of  any  sort ;  so  that  after  the 
harvest  of  1895  it  had  acquired,  per  acre,  64  pounds  more  of 
phosphoric  acid  (from  the  applications  of  1888  and  1889),  than 
tbe  crops  bad  removed,  bnt  had  lost  316  pounds  of  nitrogen  and 
66  ponnds  of  potasb. 

Plot  B  also  received  more  "  organic  matter"  from  the  dressing 
than  plot  A,  while  plot  C  acquired  only  an  insignificant  amount 
in  tbe  dressing  of  fertilizer-chemicals,  and  plot  D  none  at  all. 

Plot  A  receives  annually  about  3,207  pounds,  plot  B  about 
5,440  pounds  and  plot  C  not  more  than  200  pounds  of  organic 
matter. 

Oaoes  TiBLD  of  the  Plots  ts  1895. 

Table  I  presents  tbe  gross  weight  of  tbe  kernels,  cobs  and 
stover  harvested  on  each  plot.  Inasmuch  as  the  kernels  were 
air-dried  on  the  cob,  tbe  weight  of  tbe  latter  io  the  field-cured 
condition  could  not  be  taken.  Hence  the  weight  of  the  kernels 
given  in  tbe  table  is  slightly  too  high  and  that  of  tbe  cobs  slightly 
too  low.     But  the  error  is  small. 


Tabls  I— Gross  Tield  or  t&e  Plots,  Fochds  p 

ER  ACRB. 

Plot  A. 

Plot  B. 

Plot  0. 

PlotD. 

Cow  Hanure. 

H<^  Msnure. 

No  Fertilizer. 

Kmidi....     4S90.6 

6265.7 

3896.0 

8026.6 

Cobs 674.6 

6S4.3 

6S0.0 

36S.6 

StOTW  ....     T216.0 

79B0.O 

4126.0 

3236.0 

Total 13,780.0 

13,890.0 

8B80-O 

4630.0 
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Sinc«  theee  crops  contun  a  large  and  variable  qoaotity  of 
water,  a  etrict  oompariaon  of  the  yields  can  oaly  be  made  on  the 
dry  matter. 

This  appears  in  Table  IL 

Table  n. — Drt  Uitteb  op  tbb  Cbops,  Podnds  fkb  Aobb.  1S96. 

Id  KemelB.     In  Cobs.      In  Stover.  ToUL 

Plot  A,  cow  miDure 31S6.4           602.3           36G0.I  7407^ 

Wot  B,  Ik«  Bwnnre 3310.0           611.1           «32.2  8013.3 

FlotO,  feniliz«r  chpmicala..     3446.8            BOO.l            2428.4  B3TB.S 

PlotD,  DO  fertilizer 1186.9            239.8            U16.0  2842.3 

Dnring  the  last  six  years  there  has  been  do  striking  difference 
in  the  crops  of  these  four  plots,  as  far  as  the  proportions  of  kei^ 
nels,  cobs  and  stover  are  cODoerned,  unless  perhaps  the  crop  on  D, 
which  received  neither  fertilizers  nor  manure  for  six  years,  had 
a  rather  larger  proportion  of  stover  thaD  the  others.  The  figures 
are  as  follows  : 

Table  II'. — Perobhtaob  of  Wateb-freb  Ebbneis,  Cobb  and  Stovbk,  tx  tbs 
Cbops.     Ateraob  op  Six  Yeabs. 

Plot  A.  Plot  B.  Plot  C.  Plot  D. 

EenielB 44.2  44.3  4S.4  U.b 

Coba 7.8  8.0  8.0  1.1 

Stover 48.0  47.T  45.6  49.S 

100.00  100.00  100.00  100.00 

Excess  of  nitrogen  has  not  made  the  crop  "  run  to  leaves  "  nor 
has  deficiency  of  plant  food  strikingly  affected  the  relative  pro- 
portion of  ears  and  stallcB. 

I'he  relative  yields  of  dry  matter  from  these  plots  for  the  last 
Hx  years  are  given  in  Table  III,  the  yield  of  plot  A  being  marked 
in  each  case  as  100. 

Tablb  III.— Relative  Yield  or  Dbt  Uaiteb  feou  Plots  A,  B,  C,  D  r» 


Six  Yeabs. 

Plot  A. 

B. 

C. 

D. 

1890 

100 

104.7 

89.5 

73.6 

1891 

100 

92.9 

82.0 

6G.9 

1892 

100 

114.6 

98.3 

48.9 

96.1 
9S.6 

73.2 
06.9 

1894 

100 

66.9 

1896 

100 

108.2 

72.6 

38.4 
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It  thus  appears  that  daring  six  yesre  the  two  plots  A  and  B, 
which  ware  dressed  with  heavy  applicatioDS  of  manure,  have 
yielded  on  the  average  the  same  amoant  of  water-free  crop. 

Plot  C,  dressed  with  fertilizer  chemicals,  supplying  consider- 
ably more  nitrogen,  phoephorio  aoid  and  potash  yearly  than  the 
crop  removed,  yielded  on  the  average  more  than  eight-tenths  as 
mncb,  and  plot  D,  without  fertilizers,  yielded  between  five  and 
six-tenths  as  much  as  plots  A  and  6. 

The  relative  yield  on  plot  D  fell  steadily  till  1894,  when  it  rose 
very  considerably,  to  drop  again  in  189S. 

This  woald  indicate  that  plot  D  sofiered  less  from  the  pro- 
longed drought  of  the  summer  of  1894  than  the  plots  which  had 
been  dressed  with  manure  for  a  term  of  yeare  and  which  con- 
tained mnoh  more  hnmus. 

During  five  years  there  was  a  pretty  regular  falling  off  from 
year  to  year,  in  the  yield  of  all  four  plots,  as  is  shown  in  Table 
m*,  in  which  the  yield  of  dry  matter  for  each  plot  in  1800  is 
marked  as  lOO;  but  in  1895  all  the  plots  yielded  more  than  in 
either  of  the  two  preceding  years.  In  1803  and  1894  crops, 
in  this  region  generally,  suffered  more  from  drought  than  in  1892 


Table  III>.— Bbi.atite  Yield  op  Dbt  Uattbb  nt  the  SI2  Yeabs, 
Plot  C.      Plot  D, 


1890 

1 890  TO 

Plot  A 

100 

ISSS 

82 

The  diminished  yield  of  plot  D  is  no  doubt  iu  part  due  to 
lack  of  plant  food.  In  the  other  cases  this  cause  cannot  have 
been  operative,  except  in  reference  to  water  supply. 

TiXLD  OF  Each  Food  Imgbsdibnt. 

In  Table  IV  are  g^ven  the  quantities,  in  pounds  per  acre,  of 
each  food  ingredient  harvested  from  the  four  plots  in  189S. 

The  cobs  were  not  analyzed,  but  as  their  amount  is  relatively 
Tery  small,  the  average  composition  of  cobs  as  determined  in 
other  analyses,  is  used  for  the  calonlation. 
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The  yield  of  each  food  ingredient  from  the  foar  plots  showB,  in 
general,  differenceB  like  thoae  already  noted  in  respect  to  the 
yield  of  total  dry  matter. 

Table  V  Bhows  the  compoattioa  of  the  orope  on  the  four  plots, 
A,  B,  C  and  D,  for  tbe  year  1895. 

Table  YI  exhibits  tbe  Btriking  diSerences  in  tbe  percentage 
compoeition  of  tbe  crop  on  the  fonr  plots  oalcnlated  from  the 
averse  of  six  years. 

Tbe  crops,  both  of  kernels  and  stalks,  on  A  and  B,  which  have 
been  very  heavily  dressed  each  year,  tbe  one  with  cow  mannre, 
the  other  with  hog  mannre,  are  practically  identical  as  regards 
chemical  composition. 

The  kernels  of  the  crop  on  C,  which  receives  each  year  a  lib- 
eral dressing  of  fertiliser  chemicals,  1500  pounds  to  the  acre,  con- 
tains in  the  kernels  somewhat  less  ash  or  mineral  matter  and  fiat, 
and  half  a  per  cent,  less  of  proteids,  etc.,*  than  the  crops  on  A  and 
6,  with  correspondingly  more  nitrogen-free  extract.  Similar  dif- 
ferences are  found  in  the  composition  of  the  stalks. 

The  kernels  in  the  crop  on  D,  to  which  no  fertilizer  or  mannre 
has  been  applied  since  IBSft,  have  3.3  per  cent,  less  proteids,  etc, 
than  that  of  plots  A  and  B,  somewhat  less  ash  and  fat,  but  more 
fiber  and  nitrogen-free  extract. 

Table  TI. — Atebaqe  Compositiom  or  tbe  Dbt  Mattxb  or  KSBHSia  asd 
Stover  of  Chops  of  1390,  1891,  1892,  1893,  1894  and  1898. 

Ebrnbls. 

Nitrogen-free 

Asb.         Proteida,  etc*  Fiber,  Extract  Fat 

Plot  A 1,35  11.60  1.74  80.16  6.J5 

Hot  B 1.48  H.61  1.64  80.00  6.27 

PlotO 1.28  11.08  1.81  80.74  5,09 

Plot  D 1.27  9,38  1.88  83.62  4,SB 

atOVEB. 

plot  A 6,89  6.73  33.1B  61.08  L44 

Plot  B 6.81  6.63  33.67  61.43  L48 

PlotC 6.87  6.30         .  34.21  62.34  1J9 

PlotD 6.21  ft.34  33.B0  64.61  1.44 

To  complete  tbe  data  regarding  this  experiment  two  other 
tables  are  presented, 

■  i,  e.  NitrogsD  reckooed  ea  proteids  (including  albamia,  globulin,  win)  ind  alM 
amides  and  other  compounds  ol  nitrogen. 
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Table  YII  gives  the  qnantities  of  nitrogen,  phosphorio  acid  and 
potash  which  were  added  in  the  manure  or  fertilizers  and  remained 
in  the  crops  of  1896. 

It  also  gives  the  amounts  of  those  fertilizing  materials  whieh 
have  been  added  to  the  soil  capital  (  +  )  or  withdrawn  {—)  in 
the  eigbt  years  during  which  accurate  account  has  been  kept. 

Table  Till  gives  the  record  of  the  crops  on  the  four  plots  for 
the  whole  period  covered  by  the  experiment  and  also  the  percent- 
age composition  of  the  several  crops. 
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POULTRY  FOODS. 

The  following  brand e  of  Pooltry  Food  were  sent  to  thia  Station 
for  examination  by  J.  S.  Adam,  of  Cauaan  : 

4516>  Bradley's  Superior  Meat  Meal,  stated  to  be  made  of 
beef,  blood  and  bones.  Made  by  the  Bradley  Fertilizer  Co., 
Boston,  Mass. 

4517.  Bowker's  Animal  Heat,  stated  to  be  made  from  fresh 
beef  and  fresh  bones,  which  are  dried  and  cooked  by  steam  and 
then  f^round.     Made  by  the  Bowker  Fertilizer  Co.,  Boston,  Mass. 

4518>  Breck's  Poultry  and  Swine  Meal.  "  Id  addition  to  the 
pure  meat  and  bone  we  have  combined  in  thia  preparation  some 
of  the  most  potent  agents  known  for  the  production  of  eggs,  not 
by  stimnlating,  but  rather  by  preventing  disease  and  promoting 
general  good  health,"  etc  Made  by  Joseph  Breck  &  Sons,  47 
N,  Market  St.,  Boston,  Mass. 

4619.  C.  A.  Bartleit'e  O.  K.  Feed.  Stated  to  be  made  of 
material  daily  collected  from  the  city  batcher  markets  and  cooked 
while  perfectly  fresh.  It  is  then  pressed,  dried  by  steam  heat 
and  ground  fine.     Made  by  C.  A.  Bartlett,  Worcester,  Mass, 

4630.  Smith  &  Roroaine's  Boiled  Beef  and  Bone.  Made  by 
Smith  &  Romaine,  109  Murray  St.,  N.  T.  City. 

The  samples  were  purchased  from  the  manufacturer  with  the 
exception  of  4617>  which  was  bought  of  Ives  &  Pierce,  Canaan, 
Conn. 

Analyses. 

Bradlcr'B.      Bowkei-'g.      Bnck'i.       Bartlcu'i      Bonuilnc'* 

iSI«         JftIT  »I8         ISIt  4sn 

Moislure 5,fi3  4.SI  12.86  4.89  5.13 

Fat n.37  11.60  10,9S  ILBO  13.75 

Protein* 38.62  41.7S  29.81  40.68  38.00 

Otber  Volatilo  aad  Organic 

Uattera 3.73  4  49  4.90  6.49  S.15 

Phospbaleof  Llmef 3B.89  30.S3  26M  31.23  33.38 

Sand  and  Soil 1.76  2  32  1.2B  .67  1.03 

Other  Ulnersl  Matters....  4.61  4.31  14.73  6.84  3.S6 

100.00         100.00  100.00         100.00         IQO.OO 

•Containing  Kilrogen 6.86  6.68  4.77  6.61  6.08 

fCoDtaining  pbosphorioacid    16.86         14.11  11.67  14. !9  15,21 

The  "  protein "  is  calculated  by  multiplying  the  nitrogen 
fonnd,  by  the  factor,  6.S6. 
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All  the  preparations  appear  to  coosiBt  chiefly  of  meat  and  bone 
having  about  the  composition  of  "  bone  tankage,"  which  is  used 
as  a  fertilizer. 

They^  are  qaite  alike  in  composition  excepting  that  6reck*s 
Poultry  and  Swine  Meal  contains  less  protein  and  phosphate  of 
lime  than  either  of  the  others,  and  correspondingly  more 
moisture  and  mineral  matters,  which  consist  in  part  of  carbonate 
of  lime. 

ANALYSES  OF  FEEDING  STUFFS. 
Maize  Kbrmel 

&443>  Bloody  Butcher  Com,  a  l6-rowed,  red  dent  variety, 
grown  in  Guilford,  from  seed  brought  from  Iowa.  "  It  grows 
two  feet  higher  here  than  at  the  west." 

5443.  Hearst  Corn,  a  14-rowed  yellow  dent,  grown  in  Guil- 
ford, from  Iowa  seed. 

6441.  Early  Sciota  Com,  a  14-rowed  dent,  grown  in  Guil- 
ford. 

The  three  samples  just  named  were  brought  to  the  Station  by 
Richard  Wilcox,  of  Guilford.     Analyses  are  given  on  page  231. 

The  Bloody  Butcher  variety  contains  decidedly  more  pro- 
tein and  correapondingly  less  nitrogen-free  extract  than  the 
other  two. 

The  sample  of  early  Sciota  corn  contains  less  protein  and  more 
starch  than  corn  of  average  oomposition.  Fertilizers,  climate 
and  rate  of  planting  all  affect  the  oompositioD  of  the  maize 
kernel  and  probably  have  more  effect  than  any  differences  of 
variety. 

By  fertilization,  variations  in  weather  conditions  in  a  given 
locality  daring  a  course  of  years  and  rate  of  planting',  greater 
differences  may  be  caused  in  the  composition  of  a  single  variety 
of  maize  kernel,  than  will  be  found  in  the  composition  of  differ- 
ent varieties  of  dents  or  flints  raised  for  a  course  of  years  under 
like  conditions. 

GLirrBN  Meal  and  Glctbn  Feed. 

These  are  bye-products  of  the  manufacture  of  corn-starch  and 
glucose ; 

4487.  King  Gluten,  granulated.  Sent  by  R.  E.  Holmes,  West 
Winsled.     Cost  (22.00  per  ton.  ' 
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4629,  KiQg  Gluten,  groand  fine.  Sent  by  Horace  Burr,  Wio> 
ohester,  to  ascertain  if  it  was  pniu 

5603.  Qluten  Meal.  Made  by  Chicago  Sagar  Refining  Co. 
Coat  tl4.76  in  car  lots. 

5617.  Atlaa  Gluten  Feed.  Made  by  Chicago  Sugar  Refining 
Co.     Cost  tlS.SO  in  oar  lots. 

5604.  Gluten  Heal.  Made  by  National  Starob  Works,  of  New 
Tork  City.     Cost  (IS. SO  per  ton  in  car  lots. 

6606.  Gluten  Meal.  Sold  by  Steio,  Hirsoh  Se  Co.  Hammond, 
III     Coat  $14.90  per  ton  in  oar  lots. 

Nos.  5603,  5617,  5604  and  6605  were  sampled  and  sent  by 
T.  A.  Stanley,  New  Britain. 

4468.  Bnfialo  Gluten  Feed.  Sent  by  R  E.  Holmes,  West 
Winsted.     Cost  tlO.OO. 

4486.  Gloten  Feed.  Sold  by  Horace  Burr,  Winchester. 
Sent  by  R.  E,  Holmes,  West  Winsted.     Cost  *18.00. 

The  analyses  given  on  page  231,  show  that  the  protein  of 
"  Glaten  Feed  "  now  ranges  from  37  per  cent,  down  to  17.8  per  cent. 

5603.  Chicago  Gluten  Meal  is  the  clear  "  gluten  **  from  the 
settling  tanks,  oontaining  little  oil,  but  over  40  per  cent,  protein, 
only  three  per  cent,  less  of  this  ingredient  than  cotton  seed.  The 
two  feeds  have  about  the  same  place  in  a  cattle  ration. 

5604  and  4487  appear  to  consist  or  "  gluten,"  mixed  with 
maize  "  chits  "  or  germs  *  which  are  rich  in  oil,  thus  lowering  the 
per  cent,  of  protein  about  two  per  cent,  bat  increasing  the  fat  to 
nearly  20  per  cent.  In  general,  feeds  containing  so  large  a  propor- 
tion of  fat  are  not  easy  to  combine  with  others  in  a  balanced  ration. 

5647.  Contains  besides  gluten,  the  oom  hulls,  as  shown  by  the 
larger  per  cent,  of  fiber,  and  probably  also  the  chits. 

"  Buffalo  Gluten  Feed,"  4488^  made  by  the  American  Glucose 
Co.,  of  ftufialo,  consists  of  all  the  parts  of  the  kernel  except  the 
starch,  which  has  been  removed  for  conversion  into  glucose.  It 
consists  therefore,  of  the  hulls,  gluten,  chits  and  oil,  and  haa 
from  year  to  year  a  pretty  uniform  composition. 

Wheat  B&ln. 

4505  and  4604.  Sent  by  W.  H.  Olcott,  South  Manchester,  to 

leam  which  was  the  more  Concentrated  feed.     4506  appeared  to 

him  to  contain  much  less  "  middlings  "  (starchy  matter  ? )  than 

4S04. 

*  tn  Bome  msDufactoneB  a  good  share  of  the  oil  is  extracted  from  the  diiti 
before  the  latter  are  mixed  vith  the  gluteo. 
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The  aDalyBe§  sbow  that  4506  ooDtains  3^  per  ceat.  more  pro- 
tein, 1^  per  cent,  more  each  of  fat  and  of  mineral  matter,  and 
3}  per  cent,  more  of  fiber  than  the  other  sample,  but  soUle  9  per 
cent,  less  of  non-nitrogenonB  extract  (starch). 

Rice  Floub. 
4496  and  6610  are  samples  of  refnee  rice  floor  sold  at  the 
Sonth  for  cattle  food.  Sampled  and  sent  by  Joseph  D.  Weed, 
Noroton,  one  sample  in  Jannary,  the  other  in  November.  The 
samples  have  the  composition  of  a  mixture  of  rioe  donr  or 
"  polish  "  with  rice  hulls.  They  contain  about  the  same  per  cent, 
of  protein  as  maize  fceniel  with  considerably  more  fiber  and 
&t. 

MlBOBLLANBOCB    FbBDS. 

5368.  Barley  Feed.  Sent  by  W.  H.  Olcott,  South  Mao- 
ohester.  This  contains  over  two  per  cent,  more  of  protein  and 
7  per  cent,  more  of  fiber  than  maize  kernel,  the  same  amount  of 
fat,  but  10  per  cent.  less  of  nitrogen-free  extract. 

4666.  Rye  Bran.     Sent  by  E.  C.  Birge,  Southport. 

The  oowB  fed  on  this  appeared  to  dislike  it  from  the  fint 
and  in  two  or  three  days  after  being  pat  on  the  feed  the  herd, 
with  one  or  two  exceptions,  were  badly  sooared  and  the  milk- 
yield  sank  one-third. 

The  determination  of  protein  showed  the  average  amount  for 
rye  bran,  and  we  were  unable  to  find  anything  which  could  ex- 
plain the  effects  sttribated  to  it. 

4479.  "  Cattle  Feed."  A  mixed  feed,  sold  by  C.  A.  Parsons, 
Boston,  Mass.,  for  tl&.OO  per  ton  in  Boston. 

The  printed  circular  accompanying  it  claims  for  the  feed  that  it 
is  richer  than  shorts,  "  and  contains  the  most  noarishment  for 
the  money  of  anything  yon  can  buy,  and  no  mistake." 

It  cost,  delivered  at  East  Bolton,  (17.40  per  ton,  and  was 
sampled  and  sent  by  A.  H.  Pomeroy,  Coventry. 

Assuming  that  this  mixture  contains  no  refuse  material  of  any 
kind  but  is  made  of  sound  grain  or  mill  products,  it  is  not 
nearly  as  concentrated  or  "  rich  "  a  feed  as  wheat  bran,  as  a  com- 
parison of  the  analyses  in  the  table  shows,  and  it  is  not  worth 
as  much  by  at  least  12.00  per  ton. 

6608  and  4630.  Hall's  Dairy  Ration.  The  first-named 
sample  was  sent  by  W.  H.  Olcott,  South  Manchester.     The  second 
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by  Ghas.  T.  HotohkiiB,  Weit  Cheshire.  Cost  in  Cheshire,  (22.00 
per  ton,  delivered. 

This  claims  to  be  made  of  "  mill-feeds,  glateo  and  cotton  seed 
meal  from  the  best  of  stocks  and  according  to  the  analyses  and 
tables  of  eminent  men  in  the  science  of  feeding  cattle  with  the 
desired  end  in  view  of  making  a  perfectly  balanced  ration." 

The  mixture  contains  about  the  same  qaantity  of  protein  or 
"  flesh  formers  "  as  wheat  bran  of  average  quality,  twice  as  mnoh 
fat  and  7^  per  cent,  less  of  nitrogeu-free  extract. 

The  quantity  of  "  ash  "  in  Hall's  Dairy  Ration  is  large  and 
more  than  one-quarter  of  it — 2.37  per  cent. — oonsists  of  sand  and 
silica. 

The  intelligent  diuryman  can  have  but  tittle  use  for  ready- 
mixed  rations  of  any  sort.  The  grain  and  mill .  feed  which  he 
uses  will  be  adjusted  by  him  both  In  kind  and  in  amoQut  to 
balance  the  course  fodder  which  be  has  ou  hand,  and  with  greater 
economy  and  skill  than  by  others  whose  business  is  selling  feed 
and  not  dairying. 

The  dairymen's  opportunities  for  informing  himself  regarding 
the  compounding  of  rations  are  ample.  His  chances  of  detecting 
adulterations,  or  the  mixtures  of  mill  wastes  of  inferior  value, 
are  much  better  when  he  buys  cotton  seed,  glnteu  and  bran  sep- 
arately, each  of  which  has  a  tolerably  definite  and  constant  com- 
positioD,  than  when  he  buys  a  mixture  of  a  number  of  feeds, 
with  no  such  definite  undersunding  as  to  its  composition. 
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CoBT   AND   A1TA.LTBEB  OP  Feeding  Stuffs. 
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mu 
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MM 

"Halll  Dairy  Ration." 

10.43 
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THE    CHEMICAL  NATURE  OF   DIASTASE. 

Second  Papbb. 

Bx  Tbohas  B.  Osbobne  and  Geob<3b  F.  Campbell. 

In  a  former  paper,  by  one  of  ns,  printed  Id  the  Eighteenth 
Annual  Report  of  this  Station,  pp.  192-207,  (aUo  Jour.  Am. 
Chem.  Society,  XVII,  pp.  S87-603,)  the  resalta  of  Rome  attempts 
to  isolate  diastase  have  been  detailed.  This  work  has  been  con- 
tinued, but  as  yet  no  preparations  of  diastase  hare  been  realized 
more  active  than  those  there  described.  The  results  given  in  the 
former  paper,  however,  bave  been  confirmed,  and  details  of  the 
process  for  obtaining  highly  active  diastase  have  been  determined 
more  exactly. 

Here  follows  a  concise  account  of  this  later  work  so  far  as  it 
is  worth  placing  on  record. 

Fifteen  kilograms  of  fine  ground  malt  were  treated  with  30 
liters  of  5  per  cent,  sodium  chloride  brine,  and  afler  standing 
some  time,  with  frequent  stirring,  the  extract  was  pressed  oat 
and  filtered,  yielding  16  liters  of  clear  filtrate.  The  meal  residue 
was  again  treated  with  16  liters  of  6  per  cent,  brine  and  15  liters 
more  of  clear  extract  obtained.  The  united  solutions  were  then 
saturated  with  ammonium  sulphate  and  the  precipitate  filtered 
out,  dissolved  in  brine  and  filtered  perfectly  clear.  This  liquid 
was  saturated  with  ammouiam  sulphate,  the  precipitate  was  sns- 
pended  in  two  liters  of  water  and  dialyzed  during  two  days.  The 
ammonium  sulphate  which  adhered  to  the  precipitate,  at  first  pre- 
vented solution  of  the  substance,  but  after  two  days  enough  sul- 
phate was  nemoved  by  dialysis  to  allow  the  proteid  to  dissolve. 
The  solution  was  filtered  clear  and  dialyzed  seven  days  longer. 
The  globulin  thus  precipitated  was  filtered  out  and  the  solution, 
which  measured  5800  c.  c,  was  dialyzed  into  an  equal  volume  ot 
alcohol  of0.86sp.gr.  for  18  hours.  The  precipitate.VI,*  was  filtered 
out  and  the  solution,  which  then  measured  3500  c.  c,  was  again 
dialyzed  into  an  equal  volume  of  alcohol  of  0.86  sp.  gr.  for  18 
hours,  yielding  precipitate  VII.  The  filtrate  from  VII  measured 
2700  c.  c.  and  was  dialyzed  into  an  eqtial  volume  of  alcohol  of 
0.86  sp.  gr.  for  18  hours,  giving  precipitate  VIII,  the  filtrate  from 

*  Tb«  precipitates  and  preparatioos  deBcribed  in  thia  paper  are  numbered  oon- 
secutivel;  with  those  epeciBed  in  the  former  article  od  DiaBUw. 
16 
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vhicb  measnred  2000  o.  c.  and  was  dialyzed  into  2G00  c.  o.  of 
alcohol  of  0.8S  Bp.  gr.  for  18  hours.  This  gave  precipitate 
IX,  the  filtrate  from  which  measuring  1800  o.  C.  was  dialysed 
into  twice  its  voiame  of  alcohol  of  0.81  sp.  gr.,  giving  preoipi- 
tate  X.  The  solution  filtered  from  X  was  then  treated  with 
absolute  alcohol  until  nothing  further  separated,  giving  precipi- 
tate XI. 

These  six  fractions  were  all,  separately,  treated  with  water; 
X  and  XI  dissolved  completely,  the  others  partially.  The  aqueous 
solutions,  filtered  clear,  coutaiaiDg  the  proteoses  and  albumin  of 
the  six  fractions,  were  thnn  separately  dialyzed  into  water,  to 
remove  all  freely  diffusible  substances  and,  as  no  globulin  was 
precipitated  from  any  of  them,  the  dialyserB  were  transferred  to 
alcohol,  in  order  to  concentrate  tbeir  contents,  and  absolute 
alcohol  was  finally  added  until  the  proteids  were  completely 
thrown  down. 

lu  this  way  six  preparations  were  obtained,  which,  when  dehy- 
drated with  absolute  alcohol  and  dried  over  sulphuric  acid,  weighed 
respectively,  18,  I.3T  gm. ;  19,  1.47  gm.;  20,4.05  gm.;  21, 
4.82  gm.;  33,  2.17  gm.;  and  33,  0.63  gm. 

The  diastatio  power  of  these  preparations  was  determined  in 
the  manner  described  in  the  former  paper  (Report  of  this  Stadon 
for  1894,  p.  184)  and  foand  to  be  as  follows:  18=0;  19=60; 
20=300;  21=300;  23,  trace;  and  33=0. 

It  will  be  noticed  that  nearly  all  the  enzyme  was  thrown  down 
in  fractions  VIII  and  IX,  which  gave  preparations  20  and  21. 
These  were  hut  balfas  aotive  as  preparation  15,  described  in  the 
former  paper. 

In  order  to  purify  this  diastase,  20  and  31  were  united,  dis- 
solved in  100  c.  0.  of  water,  the  insoluble  matter  .filtered  out 
and  washed  with  35  c.  c.  of  water  (these  first  washings  being 
added  to  the  filtrate),  then  with  more  water,  and  finally  with  abso- 
lute alcohol.  Dried  over  sulphuric  acid,  this  preparation,  34, 
weighed  0.53  gm.  The  filtrate  and  first  washings  from  24  were 
treated  with  200  c  o.  of  alcohol  of  0.885  sp.  gr.,  making  a  solu- 
tion containing  36.5  per  cent,  of  alcohol.  A  small  precipitate 
resulted,  35,  which  when  filtered  out  and  dried  over  sulphuric 
acid,  weighed  0.25  gm.  and  had  a  diastatio  valae  of  15.  The 
filtrate  from  this  precipitate  was  mixed  with  160  c  c.  of  alcohol 
of  0.84  sp.  gr.,  raising  the  per  cent,  of  alcohol  to  S0.7,  and  the 
precipitate,  36,  thus  produced  when  dried  as  usnal  weighed  2.35 
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gm.  and  had  a  diaatatio  valne  of  80.  To  th«  filtrate  from  36 
100  c.  o.  of  alcohol  of  0.84  sp.  gr.  and  100  c,  o,  of  absolute 
alcohol  were  added,  raising  the  alcohol-content  to  61.8  per  cent. 
The  precipitate,  37,  which  resulted,  was  filtered  out,  weighed 
3.87  gm.  and  had  a  diastatic  vatae  of  600,  just  twice  that  of  30 
and  31>  from  which  it  had  been  derived,  and  just  equal  to  that 
of  the  most  active  preparation,  16,  of  the  former  paper.  To  the 
filtrate  200  c.  c.  of  abeolute  alcohol  were  added,  giving  a  pre- 
cipitate, 38,  which  weighed  1.00  gm.  and  had  a  diastatio  value 
of  100. 

The  filtrate  from  38  mixed  with  20O  c  c.  more  of  absolute 
alcohol,  gave  a  precipitate,  39,  which  weighed  0.40  gm.  aocl 
showed  only  a  trace  of  diastatic  power.  The  filtrate  from  39, 
mixed  with  400  c.  o.  of  absolute  alcohol,  yielded  0.17  gm.  of 
substance,  30,  that  was  totally  inactive,  and  the  filtrate  from  this 
when  evaporated  to  dryness  left  a  residue  weighing  0.6A  gm. 

The  results  of  this  experiment  showed  that  little  diastase  was 
precipitated  by  brioging  the  alcohol-content  of  the  malt-extract  to 
60  per  oent.  by  weight,  while  nearly  all  the  diastase  was  thrown 
down,  under  the  conditions  described,  when  the  proportion  of 
alcohol  in  the  malt-extract  was  made  60  per  cent. 

In  order  to  still  further  concentrate  or  purify  the  diastase  cou* 
taiued  in  precipitate  37,  this  was  treated  with  100  o.  c.  of  water 
and,  without  filtering  from  the  substance  which  had  been  coag- 
ulated by  precipitation  and  drying,  100  grams  of  absolute  alcohol 
were  added.  The  precipitate  so  produced  was  filtered  out  and 
extracted  with  water.  The  insoluble  matter,  after  washing  and 
drying,  weighed  0.50  gm.  The  aqueous  filtrate,  from  this  insolu- 
ble matter,  was  then  completely  precipitated  with  absolute  alcohol 
and  0.45  gm.  of  substance,  31,  obtained  having  a  diastatio  value 
of  aoo.  The  solution,  filtered  from  the  first  precipitate,  pro- 
duced by  adding  an  equal  weight  of  alcohol  to  the  solution  of 
27,  as  just  described,  was  mixed  with  enough  absolate  alcohol  to 
raise  this  ingredient  to  50  per  cent,  and  the  substance  thereby 
thrown  down,  83,  weighed  when  dry  1  gm.  and  had  a  diastatio 
value  of  400.  The  filtrate  from  33  was  completely  precipitated 
with  absolute  alcohol  and  yielded  0.2  gm,  of  inactive  proteid. 
It  is  thus  seen  that  the  diastase  instead  of  increasing  in  power 
under  this  treatment  declined  to  two-thirds  of  its  original  activity. 

Having  thus  learned  more  exactly  the  conditions  under  which 
diastase  may  be  so  far  separated  from  the  other  malt  proteids,  an 
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attempt  was  ntftde  to  prepare  a  Urge  qnaDtity  of  material  with 
which  to  carry  the  purification  farther.  Through  the  kindneaa  of 
Mr.  C.  Von  Kgglofietein,  of  the  Maltine  Manufacturing  Company, 
at  Yonkere,  N.  Y.,  a  coDsiderable  supply  of  malt-ez tract,  rich  in 
diastase,  was  placed  at  our  disposal.  For  this  favor  and  much 
informatioD  reEpectiog  malt-ez tracts,  we  wiab  to  express  our 
especial  thanks. 

One  gallon  (3.785  c.o.)  of  this  malt«stract,  wbich  had  beea  oun- 
centrated  at  a  low  temperature  in  vacuo  until  it  oontuned  aboat 
60  per  eeuf.  of  solid  matter,  was  dialyzed  into  water  for  48  hours, 
whereby  a  large  part  of  the  sugar  was  removed  and  a  thin  liquid 
remained.  This  was  saturated  with  ammoniom  snlpbate  and  the 
precipitated  proteids  were  filtered  oat,  saspended  in  water  and 
dialyzed  for  five  days.  To  the  liquid  contents  of  the  dialyser, 
filtered  clear  from  insoluble  matters,  aloohol  was  added  to  make  50 
per  cent,  of  the  reaolting  mixture.  This  threw  down  a  precipi- 
tate which  was  filtered  oat,  dehydrated  with  absolate  aloohol 
and  dried  over  sulphuric  acid. 

This  white,  easily  powdered  precipitate,  XII,  weighed  85 
grams.  One-half  of  it  was  insoluble  in  water  and  salt  sola- 
tion.  By  extraction  with  water  and  precipitation  with  alcohol, 
added  first  to  50  per  cent  and  afterwards  to  60  per  cent.,  two 
preparations,  83  and  34,  resulted,  weighing  respectively  4.85 
gm.,  and  7.21  gm.,  that  bad  little  diastatic  power. 

The  solution  from  which  the  first  precipitate,  XII,  had  been 
separated  was  treated  with  enough  alcohol  to  make  75  per  oent^ 
and  tbe  resulting  precipitate,  XIII,  filtered  ont  and  found  to  weigh, 
when  dried  over  snlpharic  acid,  70  grams.  This  precipitate  in- 
cluded the  chief  part  of  the  diastase  of  this  eztraoL  It  dried  to 
a  light,  dusty  powder  of  pale  straw-yellow  color,  almost  entirely 
soluble  in  water  and  bad  a  diastatic  value  of  200. 

XIII  was  dissolved  in  water  and  fractionally  precipitated,  but, 
for  some  unknown  reason,  the  resulting  fractions  were  almost 
entirely  inactive. 

In  another  attempt  to  make  a  large  quantity  of  diastase,  3  gal- 
lons (11.4  liters)  of  tbe  highly  concentrated  malt-eztract  were 
mixed  with  half  their  weight  of  water  and  enongh  alcohol  to 
make  a  mixtore  containing  46  per  cent,  of  aloohol.  A  very  large 
precipitate,  XIV,  resulted,  which  was  filtered  out  and  as  it  con- 
sisted almost  entirely  of  insolnble  matter  (probably  globulin),  it 
was  not  further  examined. 
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The  filtrate  from  precipitate  XIV  was  treated  with  alcohol, 
ruBiDg  the  strength  to  60  per  cent;  the  precipitate  bo  pro- 
duced was  filtered  ont  and,  as  it  contained  a  large  amount  of 
sngar,  it  was  diesolved  in  about  five  liters  of  water,  the 
resulting  solution  was  saturated  with  ammoDium  sulphate,  the 
precipitate  filtered  oat,  suspended  in  one  liter  of  water  and  dia- 
lyzed  for  five  days.  The  precipitate  in  the  dialyzer  was  filtered 
out  and  the  clear  solution  was  treated  with  alcohol  euffioient  to 
make  50  per  oent  of  the  resulting  mixture,  but  as  only  a  little 
substance  separated,  the  amount  of  alcohol  was  increased  to  60 
per  cent.  This  threw  down  a  considerable  precipitate,  XV, 
which,  when  dehydrated  with  absolute  alcohol  and  dried  over 
■nlphnrio  aoid,  weighed  57  grams  and  had  a  diastatio  value 
of  300. 

Numerout  attempts  were  made  to  obtain  from  portions  of  pre- 
cipitate XY,  by  fractional  precipitation  with  alcohol,  diastase  of 
greater  power  than  300,  hut  without  success. 

Several  hundred  trials  were  made  with  the  object  to  determine 
precisely  the  influence  of  certain  conditions,  such  as  the  age  of 
the  diastase  solution,  and  of  certain  substanoes,  added  in 
syBtematioally  varied  qaantities,  especially  sodium  chloride, 
diaodium  orthophosphate,  tripotassiam  ortho phosphate,  ortho- 
phosphoric  acid,  acetic  acid  and  citric  acid  (nsing  the  amount  of 
copper  reduction  as  the  measure  of  effect),  but,  while  the  results 
were  decisive  in  some  oases — e.  g.  citric  acid,  in  the  minutest  quan- 
tities, always  depressed  or  d'estroyed  diastatio  action— in  the 
majority  of  instances,  no  such  uniform  results  were  attainable 
as  would  lead  to  safe  conclasions  in  regard  to  the  otrcumslancea 
that  insure  a  high  degree  of  diaststic  activity. 

From  our  experience  in  testing  these  preparations  it  would 
seem  tbat  the  purer  the  diastase  is  made,  the  more  sensitive  it  is 
to  external  conditions,  and  that  the  method  of  testing  the  purity 
of  the  ferment  by  its  maltose- producing  power  thus  becomes  of 
uncertain  value  and  perhaps  fails  to  furnish  a  safe  criterion  of  the 
purity  of  the  enzyme.  That  the  proteid  is  not  the  only  factor 
involved  in  the  amylolytic  action  of  diastase  is  indicated  by  the 
great  influence  on  its  activity  that  often  accompanies  the  addition 
of  various  substances  to  its  solution.  In  view  of  these  facts  it  is 
not  at  all  improbable  that  in  thus  attempting  to  purify  diastase 
we  remove  some  substance  that  favors,  or  is  essential  to  its 
action,andthat  wemayhavein  band  what  may  be  properly  termed 
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the  enzyme  itself,  which  is  feeble  in  its  operation  through  the 
abeenoe  or  defioieDoy  of  some  aooessory  substance.  Thos  the  addi* 
tioD  of  sodium  chloride  in  many  cases  inoreases  the  diastatio 
action  several  fold.  That  the  albamin  is  an  essential  factor  in 
diastatic  action  could  not  be  positively  proved,  but  the  resaito  ot 
further  experience  have  tended  to  strengthen  this  belief.  Qf  all 
the  preparations  that  we  have  made,  none  from  which  albumin 
was  absent  showed  amylolytio  power,  and  those  containing  the 
most  albumin  were  the  most  active.  It  was  always  possible  to 
roughly  judge  of  the  diastatic  power  of  a  preparation,  by  heating 
a  portion  of  its  solution  to  65°  C.  and  observing  the  amount  of 
coagnlnm  formed. 

The  fact  that  active  diastase  was  obtained  only  from  solutions 
whose  alcohol  content  lies  between  50  and  60  per  cent.,  may,  we 
think,  be  regarded  as  probable  evidence  that  the  enzyme  is  not 
something  carried  down  mecfaanically  with  the  proteid. 

JuNs,  1B95. 
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Bt  Thouas  B.  Osbobns  and  Gboboe  F.  Caupbbll. 

Ab  U  well  known,  water  extracte  a  oonBiderable  quantity  of 
proteid  matter  froDi  gronad  malt.  This  we  find  to  coneiet  of  at 
least  five  distinct  bodies,  namely,  a  globulin,  an  albnmin  and 
three  proteosee.  Whether  trae  peptones  are  present  was  not 
determined,  for  the  malt  extracts  are  so  strongly  colored  that  the 
binret  test  entirely  fails.  Besides  the  proteids  soluble  in  water 
another  exists  that  may  be  taken  up  by  dilute  alcohol  (of  0.9  sp. 
gr.)  After  extracting  malt  with  saline  solutions  and  alcohol, 
a  further  quantity  of  proteid  matter  remains,  the  nature  of  which 
we  have  not  been  able  to  determine. 

JUalt-fflohulin. — Ten  kilograms  of  air  dried  malt,  freshly  pre- 
pared by  ourselves  in  the  laboratory,  and  ground  to  a  fine  meal 
were  treated  with  twenty  liters  of  water  and,  after  standing 
three  hours,  were  squeezed  out  in  a  press  and  the  solution  filtered 
clear.  The  residual  meal  was  treated  with  eight  liters  more  of 
water  and  the  second  solution  was  pressed  out  and  filtered. 
The  united  solutions  were  saturated  with  ammonium  sulphate, 
the  precipitate  was  suspended  in  about  four  liters  of  water  and 
dialyied  for  three  days,  when  it  dissolved,  with  the  exception  of  a 
slight  residne.  In  order  to  reduce  its  volume  and  separate  impur- 
ities, the  filtered  solution  was  again  saturated  with  ammonium 
sulphate,  the  precipitated  substance  was  suspended  in  fifteen  hun- 
dred cubic  centimeters  of  water  and  dialyzed  until  the  greater 
part  of  the  ammonium  sulphate  had  been  removed,  when  the  solu- 
tion was  filtered  clear.  The  matters  now  remaining  undissolved 
were  treated  with  ten  per  cent,  salt  solution  to  extract  any  soluble 
globulin  which  might  have  been  deposited  during  dialysis,  and 
the  substance  not  taken  ap  in  salt^solution  was  filtered  out. 
This  last  unquestionably  consisted  almost  entirely  of  insoluble 
globulin,  but  as  it  separated  from  an  anfiltered  solution  and  was 
small  in  quantity  it  was  not  further  examined.  The  salt-solution 
was  then  dialyzed  free  from  chlorides,  and  the  globulin  thus  pre- 
cipitated was  filtered  out,  washed  with  alcohol  and  dried  over 
salphnrio  add.     But  0.5  gm.  of  sabstanoe  was  obtained  which. 
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dried  St  110°,  gave  0.93  per  cent,  of  ash  and,  reckoned  ash- 
free,  15.70  per  cent  of  nitn^eD.  This  was  marked  prepara- 
tion 1. 

The  solntjon  of  the  smmouinm  salpbate  precipitate,  containiDg 
the  balk  of  the  malt-proteid,  from  vhiofa  the  inaolable  matter 
yielding  preparation  1  bad  been  filtered,  was  dialyzed,  first,  into 
water,  until  the  salts  were  mostly  removed,  and  then  into  an 
eqnal  volnme  of  alcohol  of  0.84  ap.  gr.  for  forty-mght  boars.  The 
proteid  thus  precipitated  was  filtered  out  and  the  filtrate  was 
dialyeed  into  alcohol.  After  filtering  out  the  second  precipi- 
tate, the  filtrate  was  dialyzed  into  stronger  alcohol,  and  this  pro- 
oesB  was  repeated,  thus  dcposidng  the  proteids  in  four  fractions, 
a  fifth  being  obtained  by  adding  absolute  alcohol  to  tbe  remain- 
ing solution  as  long  as  anything  was  thrown  down.  Each  of 
these  five  fractions  was  then  treated  with  water  to  dissolve  albu- 
mins and  proteoses  and  the  resulting  solutions  were  dialyzed  in 
water  for  several  days.  The  first  four  fractions  were  bnt  partly 
soluble  in  water,  and  accordingly,  tbe  insoluble  parts,  after  wash- 
ing with  water,  were  treated  with  ten  per  cent,  sodium  chloride 
solution,  and  tbe  portion  which  in  each  case  remained  undissolved 
was  filtered  ont,  washed  thoroughly  with  water  and  alcohol  and 
dried  at  110°  for  analysis.  The  foar  saline  extracts  were  then 
dialyzed,  but  those  from  tbe  third  and  fourth  fractions  were 
found  to  contain  only  trifiing  quantities  of  proteids.  That  from 
the  second  fraction  gave  no  precipitate  of  globulin  on  dialyris, 
but  by  adding  alcohol  to  the  solution  0.40  gram  of  preparation  3 
was  obtained,  having  4.33  per  cent,  of  ash  and,  calculated  ash- 
free,  IS. 18  per  cent,  of  nitrogen.  The  sodium  chloride  extract 
from  the  first  fraction  gave  a  precipitate  on  dialysis  which,  after 
washing  with  water  and  with  alcohol,  weighed  1.2  grams,  3. 

The  filtrate  from  3,  by  precipitation  with  alcohol,  yielded  4^ 
weighing  1.S4  grams. 

After  extracting  the  four  fractional  precipitates  with  water  and 
with  salt  solution,  the  nndissolved  residue,  in  each  case,  was 
washed  thoroughly  with  salt  solution,  with  water  and  with  alco- 
hol and  dried  over  salpharic  acid,  giving,  in  the  order  named, 
preparation  5  weighing  8.0  gm.,  6  weighing  S.O  giU.,  7  weighing 
2.87  gm.  and  8  weighing  0.9  gm.  These  preparations,  dried  at 
110°,  had  tbe  following  composition  : 
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Carbon  ... 

.  53.11 

63.68 

63.56 

53.61 

63.26 

63.43 

Hydrogen 

.     6.4S 

6.70 

I.OI 

6.75 

7.15 

SitTogan.. 

.  IB.T8 

iB.ee  1S.BT 

16.12 

16.87 

16.12 

16.65 

Sulphur  J 

.  34.66 

33.86 

1.23 

1.13 

1.38 

1  23.78 

Oxygen  f 

22.49 

32.15 

100.00 

100.00 

100.00 

100.00 

A8h 

.     0.7B 

1.43 

1.09 

0.66 

0.55 

0.24 

PraparatioDB  5  sad  6  hav«  the  same  oomposition  as  the  glob- 
nlin  3  and  t  obtained  from  the  Bodiam  chloride  extracts  of  tbe 
fractional  preoipitates,  while  8  oontaine  nearly  one  per  cent,  more 
nitrogen,  and  as  will  be  seen  later,  has  nearly  the  same  composi- 
tion as  malt  albamio  and  is  unqaestionably  for  the  most  part 
albnmin  coagnlated  by  the  action  of  tbe  alcohol  7  appears  to 
be  a  mixture  of  coagulated  globulin  and  slbomin.  In  a  similar 
manner  three  other  preparations  of  the  copulated  globulin  9,  10 
and  11  were  obtained  from  another  lot  of  matt. 

M alt-Globulin,  Btnedestin. 
t 

CarboD 53.90 

Hjdrogen 6.74 

Nitrogen 15.33 


Oiygen 33.86 

100.00 


Preparations  9  and  10  are  lower  in  carbon  and  nitrogen  than 
those  just  described,  probably  because,  having  been  prepared 
in  a  smaller  quantity,  they  carried  down  a  larger  proportion  of 
impurities  when  thrown  out  of  solution  by  aloohoL 

From  a  malt  extract  that  had  been  concentrated  in  vacuo  at  a 
low  temperature,  for  which  we  are  indebted  to  Mr.  C  von  Eglofi- 
fltein,  alcohol,  added  to  make  forty-six  per  cent,  by  weight  of  the 
mixture,  threw  down  a  lai^e  quantity  of  coagulated  globulin 
that  was  not  further  examined,  tbe  filtrate  from  which,  on 
increasing  the  content  of  alcohol  to  sixty  per  cent.,  gave  a  Beoond 
precipitate  that  was  largely  soluble  in  water.  It  was  accordingly 
mixed  with  water  and  with  ammonium  sulphate  in  excess,  and  the 
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Bnbstance  tbns  thrown  down  was  BuapeDded  io  a  liter  of  water 
and  dialyzed  for  five  days.  The  ineolnble  residue  in  the  dialyzer, 
when  washed  with  water  and  alcohol,  gave  preparation  13,  weigh- 
ing 26.78  grams.  From  this  same  extract  by  fraotional  precipita- 
tion with  alcohol  another  small  preparation  of  coagulated  globulin, 
Uf  was  obtained. 

S0UHABT   OP   AnALTSKS  OF    MaLT  GLOBDLtN,  BTMBDSSTItl. 


Carbon 

53.11 

G3.68 

G3.I&5 

G3.fi  1 

52.90 

62.99 

63.1B 

63.04 

5L96 

Hydrogen 

6.46 

6.70 

7.01 

6.75 

6.74 

6.64 

6.62 

6.57 

6.8S 

Nitrogen     15.70 

1B.18      15.T8 

IB.B6 

15.':  2 

15.87 

16.33 

15.31 

15.81 

16.91 

15.9& 

Sulphur  1 

■     24.66 

23.86 

1.23 

1.12 

1.17 

25.06 

B.47 

M.26 

Osjgen  ) 

22.49 

22.75 

23.86 

23.0B 

23.61 

100.00 

100.00 

lOO.OQ 

100.00 

100.00 

100.00 

100.00 

100.00 

100.» 

AUhongh  considerable  difierenoes  exist  among  these  analjBee, 
they  agree  with  each  other  as  well  perhaps  as  coald  be  expected 
considering  the  diffionlty  of  preparing  the  substance  in  a  state  of 
purity. 

Whether  other  globnlins  occurred  in  the  malt  contd  not  be 
determined  by  fractional  precipitation  owing  to  the  small  total 
quantity  of  globulin  present. 

The  malt  residue  remaining  after  extracting  with  water,  in  the 
case  first  described,  was  treated  with  ten  per  cent,  salt  sola* 
tion  and  the  clear  filtered  liquid  was  dialyzed  antil  free  from 
chlorides.  The  precipitated  globulin  was  filtered  out,  waafaed 
with  water  and  alcohol  and  dried  over  sulphuric  acid.  This 
preparation,  14^  weighed  4.1S  grams  and  had  the  following  com- 
position : 

Malt- Globd LIN,  Btnkdestin. 


Oaibaa 62.94 

Hjdn^pn 6.87 

NitK^en 16.16 

Sulphur 1.14 

Oijgen 
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It  is  to  be  noted  that  the  carbon  ie  a  little  lower  and  the  nitro- 
gen higher  than  the  average  of  the  figures  previously  obtained. 
This  is  perhaps  doe  to  presenoe  of  a.  little  edestin,*  the  globnlin  of 
nngerminated  barley.  Edestin  is  not  readily  solable  in  dilate 
saline  solations,  suob  as  are  formed  on  treating  seeds  with  water, 
and,  if  occurring  in  the  malt,  ought  to  be  present  in  the  salt  extract 
of  the  meal  after  it  has  been  exhausted  with  water.  Owing  to  the 
incomplete  extraction  with  water,  the  preparation  obtained  in  this 
case  should  be  a  mixture  of  the  two  globulins,  if  both  are  present. 
Edestin  can  only  occur  in  extremely  small  quantity  in  malt,  since 
bnt  4.12  grams  of  globulin  were  obtained  by  extracting  ten  kilo- 
grams of  malt  with  salt  solotion  after  treatment  with  water,  and 
most  of  this  consisted  of  the  more  soluble  globulin  first  described. 
It  is  interesting  to  note  the  practically  complete  disappearance  of 
edestin  during  germination  and  the  formation  of  the  more  soluble 
globnlin  with  three  per  cent,  less  nitrogen  and  two  per  cent,  more 
carbon.  It  is,  of  course,  not  demonstrated  that  the  malt  globulia  is 
derived  from  edestin,  but  that  the  proteids  undergo  extensive 
changes  before  conversion  into  proteoses  and  peptones  is  very 
evident. 

When  dissolved  in  considerable  quantity  in  salt  solution,  byne- 
destin  is  precipitated  by  water,  is  not  precipitated  by  satura- 
tion with  sodium  chloride,  and  but  partly  by  saturation  with 
magnesium  sulphate.  With  the  biuret  test  it  gives  a  violet 
color.  Dissolved  in  ten  per  cent,  sodium  chloride  solution  and 
beated  to  65°,  a  turbidity  is  produced  which  increases  to  flocks  at 
84°.  The  ooagulum  gradually  augments  as  the  temperature  rises 
but,  after  heating  to  100°,  the  filtrate  from  the  coagulum  yields 
an  abundant  precipitate  on  adding  dilate  hydrochloric  acid.  The 
BolutioD  in  ten  per  cent,  sodium  chloride  brine  gives  a  precipitate 
with  acetic  acid  which  is  soluble  in  an  excess  of  the  acid.  These 
reactions  show  that  this  body  is  in  no  sense  a  proteose,  but  bas 
characters  common  to  plant  globulins.  Bynedestin  formed  about 
sixty  per  cent,  of  the  total  water-soluble  proteid  matter  in 
the  malt  extract  first  described  in  this  paper.  Out  of  a  total  of 
33.27  gm.  of  proteid  recovered  Ih  the  different  preparations  from 
100.00  gm,  of  malt,  19.88  gm.  consisted  of  bynedestin. 

*  Anaual  R«port  of  tbis  Station  tot  1S91,  p.  172,  and  Joiinial  ot  AmeriCBO 
ilSode?,  vol  IT,  p.  K46. 
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MaU  Albumin,  Zeueotin. — Under  tbe  name  Leaooeio,  one  of  as 
haa  deaoribed  an  albnmiD  ocourriog  in  small  quantity  in  the  seeds 
of  wheat,  rye  and  barley.  In  tbe  aqueons  malt-extracts  so  albn- 
min  is  found  identical  with  lenoosia  in  properties  and  oompori- 
tion.  Ae  stated  in  previons  papers,  this  albumin  is  so  intimately 
aaeooiated  with  diastatic  action  as  to  make  probable  that  it  is 
either  diastase  itself  or  an  essential  factor  in  diastatic  amylolyns. 
In  attempts  to  fractionally  separate  malt-leucosin  from  the  associ- 
ated proteids,  many  preparaUons  have  been  made  which  are  mix- 
tures of  leucosin  with  proteose.  In  several  cases  these  mixtures 
have  been  analyzed  and  have  so  nearly  the  oompositiOD  of  leaoosiD 
as  to  make  certain  that  one  of  the  proteoses  of  malt  haa  very 
nearly  tbe  same  ultimate  oompoBition  aa  the  albumin.  Analysea 
of  these  mixtures  may  therefore  be  taken  to  represent  the  oom- 
position  of  either  of  these  proteids. 

In  the  extraction  first  described  in  this  paper,  two  prepar- 
ations, 15  and  16,  of  albumin  coagulated  by  alcohol,  were 
obtained  from  solutions  out  of  which  the  globulin  had  been  pre- 
cipitated by  alcohol.  If,  as  is  invariably  assumed,  proteose  can- 
not be  rendered  insoluble  by  contact  with  alcohol,  these  prepara- 
tions may  be  taken  to  represent  the  composition  of  malt  albnmia. 
Their  composition  is  here  compared  with  that  of  leucosin  coagn- 
lated  by  heat. 

Leocosin. 

^—-        .1,.         _.  A^^. 

Oarbon 63.23  62.90  BJ.93 

H7dn^ll 6,M  e.78  6.80 

Nitr(^D 11.00  16.41  16.T0 

Sulphur 1  1.3T 

OiygeD I  33,13  23.90  32.20 

100.00  100.00  100.00 

Aah 0.84  0.66 


The  following  figures  give  the  compoution  of  preparations 
derived  from  three  different  samples  of  malt.  These  were  all 
obtained  by  precipitating  tbe  proteids  with  ammonium  sulphate, 
dissolving  the  precipitates  in  water,  dialyzing  away  the  greater 
part  of  the  salt  and  fractionally  precipitating  the  solutions  with 
aloohol.     The  fractions  were  dissolved  in  water  as  far  as  posuble, 
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filtered  from  the  nndiBBolved  globolin  and  the  aqaeons  solDtioDS 
dialyzed  for  several  days  in  water  and  then  in  alcohol.  The  pnr 
teids  thas  precipitated  were  mixtnreB  of  proteose  and  albnmin. 
It  will  be  noted  that  they  all  agree  fairly  well  with  one  another 
and  with  lencoein  in  composition.  Since  these  mirtnres  contained 
from  six  and  a  half  to  fifty  per  cent,  of  albnmin,  it  is  evident  that 
the  two  proteids  have  a  very  similar  composition. 

Malt  Leucobin  and  Pbotkosk. 


CuboQ.... 

.  S3.I6 

G3.19 

62.80 

52.60 

&3.38 

63.86 

Hydrogen. 

-.     7.03 

6.11 

e.96 

6.T2 

6.63 

6.67 

Kitrogen  .. 

..   16.60 

16.60 

16.09 

16.10 

16.61 

16.16 

Solphur... 

( 

:.38 

1.46 

Oxygen... 

t    33.31 

ss.ia 

SS.70 

24.68 

24.48 

34.33 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Ash 

.       0.34 

0.78 

0.G9 

0.66 

1.66 

0.23 

The  preparations  oontaioing  the  most  albnmin,  when  dissolved 
in  water,  became  tarbid  on  heating  to  50°  and  formed  floo- 
oulent  co^ala  at  58°.  By  saturating  their  solutions  with  mag- 
nesium sulphate  the  albumin  was  completely  thrown  oat,  and 
together  with  it  much  of  the  proteose.  Saturating  solutions 
of  tbeso  preparations  with  sodium  chloride,  gave  no  precipitate 
when  they  contained  but  little  albumin,  but  a  heavy  precipitate 
appeared  on  adding  acetic  aoid  to  the  salt-saturated  solatioo. 
Solutions  of  the  preparations  containing  much  albumin  gave  pre- 
cipitates on  saturating  with  sodium  chloride. 

Pbotkoseb  of  Malt. 

The  proteose  associated  with  albnmin  has  the  properties  of  a 
protoproteose,  since  it  is  readily  and  abundantly  precipitated 
from  its  sal t-satn rated  solution  on  adding  acetic  acid. 

When  malt  extract  is  fractionally  precipitated  with  alcohol  a 
considerable  quantity  of  proteose  is  thrown  down  before  the  albn- 
min, so  that  the  water-soluble  part  of  the  first  fraction  is  chiefly 
proteose.  The  proportion  of  albumin  in  tbe  precipitates  increases 
as  the  alcohol  is  made  stronger  up  to  the  point  where  it  is  all  pre- 
cipitated. At  this  stage  much  proteose  remains  dissolved  which 
behaves  difierentty  from  that  first  thrown  down.  A  large  quantity 
of  concentrated  malt  extract  was  precipitated  by  alcohol  added  to 
60  per  cent.,  and  after  filtering,  tbe  proportion  of  alcohol  was 
raised  to  72  per  cent.    Tbe  snbstanoe  thereby  precipitated,  when 
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dried  orer  anlphnric  acid,  weighed  38  grams.  This  was  dissoived 
ID  water,  the  solntion  was  heated  to  boiling,  the  oo^alated  albo* 
min  was  filtered  oat  and  20  per  cent,  of  sodinm  chloride  added  to 
the  solution.  This  caused  a  slight  precipitate  which  was  en- 
dently  the  aloobol-soluble  proteid,  to  be  described  later.  Ilie 
filtrate  from  this  substance  was  then  treated  with  a  little  aoede 
acid,  which  prodaced  a  copioos  precipitate  that  was  filtered  ont 
and  dissolved  in  water.  This  solution,  exactly  neutralized  with 
sodinm  carbonate  and  fally  saturated  with  salt,  yielded  a  conrid- 
erable  precipitate,  which  was  filtered  out,  dissolved  in  water  and 
dialyzed  free  from  chlorides. 

A  very  Hmall  deposit,  consisting  of  minute  spheroids,  was  found 
in  the  dialyser.  This  dissolved  readily  in  exceedingly  dilute  salt 
solutioD,  from  which  it  was  thrown  down  by  much  water.  On 
adding  nitric  acid  to  the  solution  of  this  substance  a  precipitate 
was  produced  that  dissolved  on  warming  and  reappeared  on  cool- 
ing, gave  a  clear  pink  biuret  reaction  and  was  precipitated  by 
copper  snlphate.  On  boiling  its  solntion  not  even  a  tarbidity  was 
prodaced.  Except  for  its  behavior  on  heating,  this  substance  has 
all  the  reactions  of  a  heteroproteoae.  The  amount  obtained  was 
exceedingly  small,  only  enough  for  the  above  reactions.  The 
solution  filtered  from  this  beteroproteoso  was  coocentrated  by 
gently  boiling  over  a  low  fiame. 

During  concentratioo  of  the  solutioo  filtered  from  the  hetero- 
proteose  a  ooagulum  developed  as  a  film  on  the  surface  of  the 
liquid  and  sides  of  the  disb.  We  have  frequently  noticed  that 
plant  proteoses  from  various  seeds  coagulate  in  this  manner 
although  behaving  in  most  other  respeots  like  typical  proteose. 
This  coagulum,  36,  filtered  out,  washed  with  water  and  alcohol 
and  dried  over  sniphurio  aoid,  weighed  0.29  gm.  and  contained 
16.84  per  cent,  of  nitrogen. 

The  filtrate  from  35  was  precipitated  by  alcohol  and  gave  1.45 

gm.  of  36,  having  the  following  composition,  when  dried,  at  1 10°  : 

Malt  Proteose  U. 

I.  II.  Avenge. 

Carbon   60.61  60.Gi  60,63 

Hydrogen 6.12  6,61  6,61 

Nitrogen 16.69  16.69 

Sk'pI'w \  se.oi 

Oxjgea -1 
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As  will  be  remembered,  in  making  these  preparations,  26  and 
26,  the  proteose  was  precipitated,  first,  by  adding  aoetio  acid  to 
the  solution  containing  20  per  cent,  of  salt  and,  second,  by  dis- 
solving the  precipitate  thns  produced  in  water  and  saturating  the 
neutralized  solntion  with  salt.  The  filtrate,  A.  from  the  first,  as 
veil  as  the  filtrate,  B,  from  the  second  precipitation,  still  con- 
tained proteose. 

A  was  therefore  uentralized  with  sodium  uarbonate  and  satn- 
rated  with  salt,  but,  aa  no  precipitate  resulted,  acetic  acid  was 
added  as  long  as  any  proteid  was  thrown  down. 

B  was  treated  similarly  with  acetic  acid  and  the  two  precipi- 
tates thus  obtained  from  the  salt-saturated  aolntions  were  col- 
lected on  the  same  paper  and  the  filtrates  were  united  and  marked 
C>  The  precipitates  were  dissolved  in  water,  the  solntion  care- 
fully neutralized,  dialyzed  free  from  chlorides  and  then  concen- 
trated by  alow  boiling.  During  concentration  a  small  ooagulum 
separated  which  was  filtered  out,  washed  with  water  and  alcohol 
and  dried  over  snlphuric  acid.  This  preparation,  27,  weighed 
0.22  gtn.  and  contained,  without  correcting  for  ash,  1 6.40  per  cent. 
of  nitrogen. 

An  excess  of  alcohol  was  added  to  the  filtrate  from  27.  and  the 
precipitate  produced,  after  treating  in  the  nsnal  manner,  gave 
1.49  gm.  of  preparation  28,  which,  dried  at  110°,  had  the  follow- 
ing oompoution : 

Mait  Protbobb,  ts> 

L  u.  Avera)^. 

Carbon 49.83  49.81  49,86 

HydrogBD 6.69  6.61  6.67 

Nitrogen 16.00  16.00 


Sulphur 


37.48 


Oxygen i 

100.00 
Aah 1.54 

The  salt-saturated  filtrate,  C,  from  which  37  and  28  had  been 
precipitated,  was  neutralized  and  dialyzed  until  innch  of  the  salt 
bad  been  removed,  then  concentrated  and  dialyzed  until  free 
from  chloride.  The  solntion  was  finally  concentrated  to  small 
Tolame  and  precipitated  with  alcohol.  The  substance  so 
obtained,  after  treatinfj;  as  usual,  weighed  6.26  gm.,  but  was 
found  to  contain  4.70  per  cent,  of  ash  and  only  6,91  per  cent,  of 
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nitrogen,  reckoned  aeh-free.  This  precipitate,  which  wu 
expected  to  oODtun  deuteroproteoae,  evideDtly  included  mncb  noo- 
proieid  m&tter. 

It  will  be  noticed  that  of  the  38  grama  of  anbataiice  taken,  only 
ft  very  small  part  waa  recovered.  It  is  probable  that  a  large 
share  of  the  BubBtaooe  (p.  246)  was  non-proteid,  and  also  that  dar- 
ing the  dialysb  maoh  proteose  was  lost  by  diffusion. 

Preparation  36  has  the  propertJes  of  a  proto-proteose  and  may 
be  regarded  as  such.  Preparatioo  28  is  a  mixtnre  of  proto-  and 
deateroproteoae.  Pure  deateroproteose  was  not  obtained,  it  hav- 
ing been  impossible  to  separate  the  non-proteid  substances  associ- 
ated with  it 

It  thus  appears  that  at  least  two  protoproteoses  exist  in  malt, 
for  26  has  mnch  less  oarbpn  than  the  mixtnres  of  proteose 
and  albamin  17  to  24>  Preparation  17  contains  about  9ft 
per  cent,  of  proteose  and  has  53.16  per  cent  of  carbon, 
whereas  26  has  only  50.63  per  ceoL  of  carboo.  This  dif- 
ference can  scarcely  be  dne  to  non-proteid  impurities,  for  26  con- 
tains even  more  nitrogen  than  17-  According  to  the  definitions 
now  accepted,  a  protoproteose  is  any  form  of  proteid  which  is 
soluble  in  pure  water,  uncoagulable  by  heat,  preoipitable  by  satur- 
ation with  sodium  chloride,  and  gives  a  pink  biuret  reaction  and 
a  precipitate  with  nitric  acid  that  dissolves  on  warming  and  reap- 
pears on  cooling.  The  protoproteoses  obtained  by  artificial  diges- 
tion, usnally  have  a  composition  varying  with  that  of  the  proteids 
from  which  they  are  derived,  and  the  proteoses  of  malt  may  also 
be  expected  to  differ  according  as  they  originate  from  one  or 
another  of  the  several  proteids  of  barley.  While  the  plant  pro- 
teoses resemble  the  digestive  proteoses  in  the  reactions  just 
specified,  some  of  their  physical  properties  are  so  different  that  it 
is  not  improbable  that  they  are  quite  distinct  substances. 

Malt  Pboteid  soluble  in  dilute  Alcohol.  Btnin. 
Three  kilograms  of  ground  malt  were  extracted  with  alcohol 
of  0.90  sp.  gr.  The  extract  was  filtered  clear,  and  concentrated  to 
about  one-third  its  original  volume,  on  a  water  bath.  When  cool, 
the  solnUon  was  poured  off  from  the  separated  proteid  and  the 
latter  was  washed  with  dilute  salt  solution,  with  water,  with  ether 
to  remove  adhering  water,  and  finally,  with  absolute  aloohol. 
Dried  over  sulphuric  acid,  this  preparation,  29,  weighed  33.1  gm., 
being  l.Il  per  cent,  of  the  malt. 
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Dried  at  110°  it  bad  the  following  oomposition  : 
Btme,  It. 

Cwbon 66.01  6*.93 

Hydrt^m 6.11  6.49 

ITitroera I6.B1S  18.13 

Sulphur 0.M 

Oxjgen 


Id  order  to  fraction  this  snbBtance,  27  graras  were  dieeolved  in 
alcohol  of  0.90  sp.  gr.,  the  Bolntioo  filtered  perfectly  clear,  concen- 
trated tosmall  volume  and  poured  into  absolute  alcohol,  a  few  drops 
of  ten  per  cent,  salt  solution  being  added  to  came  the  proteid  to 
separate.  The  precipitate  so  produced  was  filtered  out,  treated 
with  absolute  alcohol  and  dried  over  snipharic  acid.  This 
preparation,  30,  weighed  20  gm,,  and  when  dried  at  110°  bad  the 
following  composition : 


Carbon 64.14  66.08                  64,91 

Hjdrogen 6.01  6.G3                   6.02 

Nilrojwn 16.31  16.06                  IB.U 

Sulphur 0.83  O.SS 

Oxjgan -  SCOT 

100.M 


Of  preparation  30*  16  grams  were  dissolved  in  180  cc,  of  warm 
alcohol  of  GO  per  cent,  by  volnme,  and  a  part  of  the  proteid  pre- 
cipitated by  cooling  to  0°  C.  The  solution  was  decanted  and  the 
precipitate,  SOa,  was  treated  as  just  described  for  30.  The  sub- 
stance now  separated,  30^,  was  treated  in  the  same  manner.  80c, 
thus  obtained,  was  dissolved  in  a  little  strong  alcohol  and 
the  perfectly  clear  solntioo  poured  into  absolute  alcohol,  adding 
also  a  few  drops  of  ten  per  cent,  salt  solution.  The  precipitate 
was  then  dehydrated  with  absolute  alcohol  and  dried  over  sal- 
phnric  acid.  This  preparation,  31,  weighed  6.3  grams  and  gave 
the  following  results  on  analysis: 
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BTNI!I,  11. 

1.  II.                    ATtnsc. 

CarboB 6S,0T  SB.OT 

ETdrogen 6.76  6.T6 

Nitrogen 16.18  18.42                  16.30 

Sulphur 0.84  0.84 

Oi;gen Jl.O* 


Tbe  BolutiouB,  conbuning  SO  per  cent,  of  aloobol,  which  bsd 
b«6n  deoaated  from  30a,  BOb  aod  30c,  were  united,  coDceDtrated 
to  small  volume,  oooled  and  the  liquid  poured  off  from  depoeited 
substance.  The  latter,  dehydrated  with  absolute  alcohol  and 
dried  over  Bnlpbnrio  acid — preparation  33 — weighed  6.0  grams. 

Aa  seen  from  the  following  table,  these  analyses  show  that  tbe 
proteid  has  not  been  separated  into  fractions  of  difiering  oompo- 
siUoD. 

SvHHtBT  OP  ANALTSse  OP  Bthin. 

tf.  It.  tl.  H.  Ararega. 

CarbOD I>4.S7  S4.91  GB.OT  G9.16  GG.03 

Hydrogen 6,63  6.62  6,TB  6.67  6.87 

Nitrogen 16.06  16.14  16.30  16.G3  16.36 

Sulphur 0.94  0.83  0.84  0.16  0.84 

Oiygen 21.40  21.60  21.04  20.88  21.20 

100.00  100.00  100.00  10O.'H)  100.00 

Aah 0.67  0.40  0.10  0.18 

These  figures  are,  except  for  hydrogen,  in  remarkably  close 
agreement  with  those  given  by  Chittenden  and  Osborne  for  the 
composition  of  zein,  the  alcohol-soluble  proteid  of  maize;  but  in 
properties  tbe  two  bodies  are  very  distinctly  difierent.  Com- 
pared with  hordein,  the  alcohol-soluble  proteid  of  barley,  this 
malt-proteid  contains  about  one  per  cent,  more  carbon  and  one 
per  cent.  less  nitrogen. 


ALOOHOIr-SoLnBLB   PrOTBIDS. 


Zeis. 


Carbon 64.29  66.00  66.23 

Hydrogen 6.80  6.67  7.26 

Nitrogen J  T.21  16.16  16.13 

Sulphur 0.83  0.84  0.60 

Oiygen 20.87  21.20  20.78 

100.00  IOO.0D  100.00 
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Malt  Pbotbid  Inbolcblb  in  Water,  Salt  Soldtion 

AND  DIL1TTB   AlX^OHOL. 

The  proteid  reniainiiig  aodiBsolved,  after  extracting  msU  with 
water,  salt  aolation  and  aleobol,  was  not  separated  or  identified, 
bat  its  presence  in  considerable  quantity  was  shown,  as  follows : 

After  extracting  100  grams  ot  malt,  first,  with  ten  per  cent, 
sodinm  chloride  solution  and  then,  with  alcohol  of  0.90  sp.  gr., 
dehydrating  with  absolute  alcohol  and  drying  in  the  air,  a  resi- 
due was  obtained  which  weighed  75  grams  and  contained  0.S2 
per  cent,  of  nitrogen,  equivalent  to  0.62  per  cent,  reckoned  on  the 
original  malt  Asenming,  as  is  probably  true,  that  this  nitrogen 
belongs  to  proteid  matter,  we  have  in  the  residue,  3.8  per  cent,  of 
proteid,  insoluble  in  the  reagents  named, 

SdUMABT. 

In  the  malt  used  in  this  investigation  we  have  found  : 
1.  Bynedeatin,*  readily  soluble  in  very  dilute  salt  solution, 
therefore  largely  passing  into  the  aqneous  extracts  hecaase  of  the 
soluble  salts  of  the  seed.  This  globulin  contains  two  per  cent, 
more  carbon  and  three  per  cent,  lees  nitrogen  than  edestin,  the 
globulin  of  barley,  and  is  much  more  soluble  in  very  dilute  salt 
solutions  than  edestin. 

The  oompoeition  of  this  globulin,  as  shown  by  the  average  of 
eleven  analyses,  is: 

Bthedbstin. 

Carboa 63.19 

Hydrogen 6.69 

Nitrogen 16.68 

Sulphur 1.29 

Oxygea 33,19 

lOO.OO 

Bynedestin,  dissolved  in  ten  per  cent,  sodium  chloride  solu- 
tion, gives  a  turbidity  at  65°  and  a  flocoalent  coagulam  at  84°, 
bet,  even  after  heating  for  some  time  at  100°,  the  coagulation  is 
far  from  complete. 

This  proteid  is  not  precipitated  by  saturating  its  solutions  with 
sodium  chloride,  and  bat  partly  precipitated  by  saturating  with 
magnesium  sulphate. 

•  From  ^iwj,  nmit  and  titarht,  edible. 
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2.  Leueoein,  an  albamiD,  ideotioal  in  oompositioa  and  properties 
vith  the  lencosin  found  in'  wheat,  rye  and  barley.  The  oompo- 
silioD  of  this  proteid  was  found  to  be : 

Ualt-Aiadmdi,  Lbdcosin. 

Cirbon 63.07 

Il7dro(teii 6.7! 

Nitroprtt 16.71 

8"'^*"" [  M.60 

Ox;g«D 1 

100.00 

Lencoein  is  intimately  asBooiated  with  diaatsse*.  Heated  to 
S0°,  aolatioDS  of  this  proteid  become  tarbid,  and  at  56°  a  fiooca- 
lent  Go^ulom  oocars.  Coagnlation,  however,  is  incomplete 
nnlees  the  aolntion  ia  heated  lor  some  time  and  the  temperature 
raised  to  abont  70*.  Saturation  with  sodium  chloride  or  with 
magnesiam  sulphate  partly  precipitates  leuooun. 

3.  A  Protoproteote  readily  precipitated  from  aqueous  solntioD 
by  adding  an  equal  weight  of  alcohol.  No  preparations  of  this 
body  were  obtained  free  from  albumin.  Its  composition  is 
nearly  the  same  as  that  of  lencosin,  since  preparations  containing 
from  90  to  50  per  cent,  of  it,  together  with  from  10  to  50  per  cent. 
of  lencoBiD,  are  not  distinguishable  by  analysis. 

4.  A  FrotoproteoM  less  readily  precipitated  by  alcohol  than  the 
preceding,  and  of  a  different  oompositioa  as  shown  by  the  follow- 
ing figures : 

UlLT-  PBOTOPBOTBOeB. 

Carbon 60,63 

HydromD 6.«7 

Nitrogen 16.69 


Sulpbur 


36.01 


OiyRen ) 

lOO.OO 

That  this  ia  not  an  impure  preparation  of  the  preceding,  ia 
indicated  by  the  fact  that  the  amount  of  nitrogen  is  alike  ia  both, 
while  the  carbon  differs  by  two  per  cent.  This  difference  would 
probably  not  be  caused  by  non-proteid  impuritiea.     It  is  possible 

*  Sm  papers  on  DiastaBe,  AqdiuJ  Reports  at  this  Station,  1894  pp.  201,  304 
and  I89G,  p.  338. 
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that  the  deoteroproteoBe,  nezt  to  b«   deeoribed,  may  DOt  have 
been  oompletelj  separated  by  the  proceaa  employed. 

6.  A  Seuteroproteose  which  coald  not  be  separated  from 
non-proleid  impnrilies. 

6.  A  Seteroproteote  in  extremely  email  amonnt. 

7.  Synin  a  proteid  inaolnble  in  water  and  saline  solntions,  bat 
readily  Bolnble  in  dilate  alcohol.  About  1.2fi  per  cent,  of  this 
proteid  was  obtained  from  the  malt,  having  the  following  com- 
position : 

Brum. 

Ctrbon 66.03 

HjdrogeD 6.67 

NitrogoD 16.S6 

Sulphur...   0.8* 

Oxfgea ai.30 

100.00 

8.  A  proteid  insoluble  in  water,  in  salt  solution  and  in  alcohol, 
amoanting  to  3.60  per  cent.  The  compoeition  and  properties  of 
this  proteid  we  have  been  unable  to  determine. 

Pbopoetionb  of  thb  Vabious  Pbotbida  im  Malt. 

Aaaaming  21  per  cent,  of  the  total  nitrogen  of  the  malt  to 
exist  in  non-proteid  bodies,  and  admitting  the  malt  proteids  to 
contain  on  the  average  16.3  per  cent,  of  nitrogen,  we  have,  in  the 
malt  investigated,  a  total  of  7.34  per  cent,  of  proteids. 

As  already  indicated,  p.  261,  proteid  eqaal  to  3.8  per  cent,  of 
the  malt  was  insoluble  in  alcohol  and  in  salt  solatioa. 

It  was  shown  on  page  248  that  l.II  per  cent,  of  proteid  was 
recovered  from  alcohol  solution,  and  making  allowaooe  for  loss, 
we  may  place  the  amount  of  alcohol  eolable  proteid  at  1.2S  per 
cent. 

Subtracting  the  sum  of  the  insoluble  proteid  and  the  alcohol 
soluble  proteid  from  the  total  malt  proteids,  we  have  2. 70  per 
cent,  for  proteids  soluble  in  salt  solution,  vis :  globulin,  albumin, 
and  proteoses. 

The  amonnt  of  coagnlable  proteids  was  found  to  be  1.S0  per 
cent.,  consisting  of  albumin  and  a  part  of  the  globaUn.  There 
remains  then  1.29  per  cent,  for  the  nncoagnlated  globulin  and  the 
various  proteoses.  We  have  accordingly,  in  the  malt  nsed  for 
these  determinations,  approximately : 
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ProMid,  insoluble  in  salt  wlutioD  aod  in  alcohol... 3.S0 

ByDlD,  Klufale  in  dilute  alcohol 1.35 

ByDedestln,  leucoBin  and  protooaea  i   (  Oosfulabla l.GO 

soluble  in  water  and  sail  solntion  f  {  CTDCoagulable 1.19 

Total  proteidB T.M 

The  resii]ta  of  this  study  show  :  that,  io  germinatioD,  the  pro- 
teids  of  barley  nodergo  eztenBive  changee  without  acquiring,  or 
before  acquiriog  the  properties  of  proteoses  ;  that  hordeio  disap- 
pears  and  an  alcohol  soluble  proteid  of  entirely  different  oompooi- 
tion  takes  its  place ;  that  edestin  also  disappears  and  a  new  globalin 
is  formed  very  di&erent  both  in  composition  and  properties.  The 
albumin,  on  the  other  hand,  appears  to  be  anohanged  in  its  char- 
acters, bnt  its  quantity  is  increased.  It  is  to  be  noted  also  that 
bordein  and  edestin  are  both  replaced  by  proteids  much  richer  in 
carbon  and  poorer  in  nitrogen. 
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THE  PHOTEIDS  OF  THE  POTATO. 
Br  Thomas  B.  Osbobnb  and  Oeorqe  F.  Caaifbeli. 

So  far  as  we  can  ascertain,  the  only  investigationB  of  tbe  pro- 
teids  obtained  from  tbe  tubers  of  the  potato  have  bees  made  by 
Roling  (Liebig's  Annaleo  LVIII,  306),  Rittbansen  (PflUger'i 
Arobiv  XXI,  101),  ZdUer  (Ber.  d.  Deatsoh.  Cbem.  Ges.  XIII, 
1064),  aad  Vines  (Journal  of  Physiology,  vol.  3,  p.'  93). 

Ruling  contributes  a  partial  aDalysis  of  tbe  coagnlnm  obtained 
by  boiling  the  juiee  of  the  potato. 

Ritthaasea  states  that  neariy  the  whole  of  the  proteid  of  the 
potato  is  contained  in  the  juice.  He  obtained  two  preparations 
from  the  juice  by  heating  to  65°  C,  filtering  off  the  ooagulnmand 
heating  the  filtrate  to  70°.  The  two  ooagala  were  analyzed  with 
restilts  as  stated  beyond.  He  says  "these  results  do  not  contra- 
dict the  assamption  that  the  potato  contains  albumin,  yet  the  con- 
tent in  sulphur  is  only  one-half  as  great  as  in  albumin  of  serum 
egg  and  muscle. 

Z&ller  extracted  the  pressed  and  washed  potato  pulp  with  ten 
per  cent,  sodium  chloride  brine  and  obtained  a  globulin,  pre- 
cipitable  by  saturating  its  solution  with  sodinm  chloride  and 
when  dissolved  in  ten  per  cent,  sodium  chloride  brine  coagulating 
on  heating  to  59°  or  60°.  From  his  results  be  concludes  that 
tbe  potato  contMus  a  globulin  resembling  myosin. 

On  investigating  the  juice  of  the  potato  Zdller  obtained  results 
which  led  him  to  conclude  that  the  proteids  therein  dissolved  are 
also  globulins,  but  that  further  study  was  needed  to  ezplMU 
their  "  peculiar  deportment,"  especially,  it  is  to  be  inferred,  the 
fact  of  coagulation  occurring  at  from  43°  to  48°,  and  again,  at  62°. 

Vines  states  that  prolonged  treatment  of  the  "  crystalloids  "  of 
the  potato  with  ten  per  cent,  sodium  chloride  solution  produces 
an  apparent  effect,  but  that  they  dissolve  readily  in  a  saturated 
solution  of  this  salt,  thus  differing  from  all  other  protein  crystals 
which  be  had  observed. 

Having  had  occasion  to  prepare  a  quantity  of  pure  starch 
from  the  potato,  we  took  advantage  of  the  opportunity  to  exam- 
ine the  associated  proteids. 

After  removing  the  skins,  tbe  tubers  were  crushed  and 
squeezed  in  a  drug  press.  The  juice  was  strained  through  doth 
and  allowed  to  stand  and  deposit  the  greater  part  of  the  sus- 
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pended  matters.  It  w&s  tbeo  saturated  with  ammoaiam  salphate 
aod  the  precipitate  so  produced  was  6ltered  oat.  The  potato 
pntp  was  washed  with  water  and  the  washtDgs  after  clearing 
were  also  saturated  with  ammoniDm  Bnlphate.  The  two  pre- 
(upitatea  thus  obtaioed  were  nnited,  dissoWed  in  salt  BolatioD. 
filtered  olear  and  dialyzed. 

The  washed  pulp  was  then  treated  with  ten  per  oenL  sodinm 
chloride  solution;  the  proteid,  thus  extracted,  was  precipitated 
with  amTnODiam  sulphate,  dissolved  in  salt  solation,  filtered  clear 
and  also  dialysed.  The  globulin  precipitated  very  slowly  on 
dialysis,  and  after  fourteeo  days  was  filtered  oat.  The  proteid 
obtuned  from  the  juice  was  much  greater  in  amount  than  that 
from  the  salt  extract  of  the  pnlp.  The  globniin,  from  both  juice 
and  salt  eitract,  was  then  dissolved  io  salt  solution,  the  solutions 
were  united,  filtered  from  a  considerable  quantity  of  insolable 
globulin  (rendered  insoliible  by  long  contact  with  water,)  and 
the  soIntioD  agun  dialyzed.  After  freeing  from  chlorides,  the 
contents  of  the  dialyser  were  filtered,  the  repreoipitated  globulin 
was  washed  with  water  and  alcohol  and  dried  over  sulphuric  acid, 
giving  preparation  1,  weighing  7.34  grams. 

The  filtrate,  from  preparation  1,  still  contained  proteid  and  was 
therefore  saturated  with  sodium  chloride,  wblch  completely  pre- 
cipitated the  remaining  globulin.  This  was  then  dissolved  in 
dilnte  salt  solution  and  dialyzed  in  water  antil  free  from  chlor- 
ides and,  as  the  proteid  was  not  thos  precipitated,  the  dialyxer 
was  transferred  to  alcohol,  which  soon  threw  down  all  the  pro- 
teid. This  was  filtered  out,  washed  in  water  and  absolnte  aloohol 
and  dried,  giving  0.6  of  a  gram  of  preparation  2, 

The  solutions,  filtered  from  the  globulin  precipitated  by  the 
dialysis  first  described,  were  united  and,  in  order  to  obtain  the 
proteid  in  a  solution  of  smaller  volume,  the  liquid  was  saturated 
with  ammonium  sulphate,  the  precipitate  produced  was  dissolved 
in  a  little  water  and  the  dear  solution  dialyzed,  first  in  river 
water  and  then  in  distilled  water.  The  globulin  so  precipitated 
was  filtered  oat,  washed  with  water  and  absolute  aloohol  and 
dried,  yielding  preparation  3,  weighing  3.40  grams.  The  filtrate 
from  this  preparation  was  dialyzed  into  alcohol  and  the  resniting 
precipitate  filtered  out,  washed  with  absolute  aloohol  and  dried, 
forming  preparation  4,  which  weighed  1.T4  grams. 

The  filtrate  from  4  was  further  dialyzed  in  alcohol  and  the  pro- 
teid completely  precipitated  by  adding  absolute  alcohol.     I^is 
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fubstftDoe  after  filtering  ont,  washing  with  absolate  alcohol  and 
drying,  weighed  0.53  of  a  gram  and  formed  preparation  6. 

These  several  preparations  were  analyzed,  after  drying  them  at 
1)0°,  with  the  following  results  : 


Potato  Ot-oBCLnr.    Tusirih. 


1 

Carbon 53.62 

Hy''r<^n 6.80 

Nitrogen ]6.IG 

Bnlpbur 1.23 

Oxygen 23.31 

100.00 


1.31  I 

31.88  f 


The  close  agreement  in  composition  among  our  five  fractions 
is  in  itself,  strong  evidence  that,  besides  this  globulin,  but  little 
proteid  is  present  in  the  potato.  These  five  fraotione  praotically 
include  the  whole  of  the  proteid  matter  dissolved  in  the  juice  and 
■alt  extracts.  The  above  figures  given  by  Ritthausen  for  the 
composition  of  the  proteid,  obtained  by  copulation  of  the  juioe 
at  Si"  and  76",  are  also  in  olose  agreement  with  ours,  excepting 
those  for  sulphur.  The  slightly  lower  nitrogen  oontent  of  the 
coagulated  globulin  is  to  be  expected,  since  proteids  generally,  if 
not  always,  yield  some  ammonia  when  coagulated  by  heat. 

The  potato  globulin,  when  heated  slowly  in  a  doable  water  bath, 
shows  a  wide  range  of  variation  in  its  coagulation  point  depend- 
ing on  the  conditions  under  which  it  is  dissolved. 

A  solution  of  this  globulin  prepared  by  treating  a  portion  of 
preparation  1  with  10  percent,  sodium  chloride  solution  and  fil- 
tering out  the  insoluble  matter,  became  turbid  at  66°  and  a  floo- 
onlent  ooagalum  separated  at  04°.  After  healing  some  time  at 
10°  the  coagulam  was  filtered  out  and  the  filtrate,  when  again 
tested,  gave  a  turbidity  at  72°  and  a  flocculent  coagulum  at  76'. 

Another  preparation  of  this  globulin  was  extracted,  in  the  same 
way,  with  10  per  cent,  salt  solution,  and  the  diBsolved  proteid 
was  filtered  from  the  insoluble  matter  and  precipitated  by  satu- 
rating the  solution  with  sodium  chloride.  The  precipitated 
globulin  was  washed  with  saturated  salt  solution  and  removed 
from  the  paper  mixed  with  a  considerable  quantity  of  the  concen- 
trated brine.  Distilled  water  was  gradually  added  until  all  of 
the   proteid   dissolved.      The   resulting   solution   was  therefore 
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sImoBt  completely  satnrated  with  the  protdd.  Thig  solution 
when  slowly  heated  Id  the  double  water  bath  to  44"  C.  and  held 
at  this  temperature  eome  mmatea,  became  turbid  and  after  a  time 
flocculent,  although  the  temperature  remained  perfectly  conatant. 
After  raisiug  the  temperature  to  S0°  it  was  filtered  from  the  small 
ooagulum  which  had  formed  and  again  heated,  turbidity  oocur- 
ring  at  50^°  and  flocks  separating  at  61°.  After  he&tiug  some 
time  at  66°  the  solution  was  filtered  from  the  seooud  small 
eoagulum  and  again  tested.  Turbidity  occurred  at  68°  and 
flocka  separated  at  69°,  gradually  increasing  to  a  large  coagulam 
at  66°  which  was  filtered  out.  The  filtrate  now  became  turbid 
at  63*,  flocks  forming  at  66",  and  increasing  to  a  considerable 
eoagulum  at  70°.  The  temperature  was  raised  to  80°  and  the 
eoagulum,  which  was  about  the  same  in  amount  as  that  formed 
at  66°,  was  filtered  out.  The  filtrate  gave  only  a  trace  of  ooagu- 
lum on  boiling.  The  two  coagula  first  formed  were  very  ttnaH 
compared  with  the  last  two. 

This  test  was  then  repeated  with  the  same  solntion  diluted  with 
an  equal  volume  of  water.  This  solution  was  heated  for  aome 
time  at  44',  but  remained  perfectly  clear.  The  temperature  w»a 
then  very  slowly  increased  and  at  69°  a  turbidity  formed  which, 
however,  was  scarcely  greater  at  66°.  Above  this  temperatare 
the  turbidity  increased  until  flocks  separated  at  62°,  and  a  large 
ooagulum  formed  at  66°.  The  solution  filtered  at  66",  gave  a 
turbidity  at  66°,  with  flocks  at  68°,  which  formed  a  large  eoagu- 
lum on  gradually  raiung  the  temperature  to  80°,  the  filtrate  from 
which  gave  no  more  eoagulum  on  boiling. 

The  test  was  again  repeated  by  mixing  four  parts  of  the  same 
solution  with  one  of  water,  and  the  same  results  obtained  as  with 
the  solution  diluted  with  an  equal  volume  of  water.  This  showH 
that  within  wide  limits  the  temperature  of  coagulation  does  not 
depend  on  the  relative  quantity  of  dissolved  proteid,  bnt  that  the 
very  low  coagalation  point  of  the  undiluted  solution  was  prob- 
ably due  to  the  presence  of  nearly  enoagh  sodium  chloride  to 
cause  precipitation  of  the  globulin.  It  will  be  noticed  that  cop- 
ulation of  the  proteid,  which  began  at  66°,  was  not  completed  until 
the  temperature  had  reached  about  80°.  This  does  not  neces* 
sarily  show  the  presence  of  several  proteida,  for  snob  gradual 
coagulation  is  obaracteristio  of  most  plant  globulins,  many  being 
only  very  slowly  coagulated,  even  by  long  boiling  (Chittenden 
&  Mendel,  Jour.  Phys.  XVH,  p.  £2).     The  eoagulum  separated 
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by  heating  eolations  of  this  globalin  to  75°  C.  ia  very  soluble,  on 
gently  warming,  in  extremely  dilute  hydrochloric  acid,  even  acid 
of  yJit  per  cent,  dissolving  the  snbsianoe  readily  at  40''-so°  C. 
The  coagnlnm  dUeolves  quickly  and  completely  in  -^  per  cent, 
oanstio  potash  solution  at  20°  and  in  one  per  cent.  Bodinm  car- 
bonate Bolution  at  70°  C.  These  solations  are  precipitated  by 
neutralization,  bat  the  enbstance  thrown  down  is  not  soluble  in 
salt  BolutioDB.  The  low  heat-ooagulation  point  obtained  for  the 
•oIutioD  of  the  globalin  precipitated  with  salt  and  dissolved  in  a 
minimam  quantity  of  water  ia  in  accord  with  that  giveo  by  ZOUer 
for  the  proteid  umilarly  obtained  by  him  from  the  juice  of  the 
potato,  and  oar  observations  expliun  to  some  extent  the  qnestions 
which  he  considered  to  require  further  inTestigatioD. 

In  order  to  determine  more  definitely  whether  other  protdds 
were  present  with  the  globulin,  a  larger  quantity  of  filtered  potato 
juice,  obUuned  from  potatoes  which  had  been  washed  carefully, 
but  from  which  the  skins  had  not  been  removed,  was  saturated 
with  ammonium  sulphate,  the  precipitate  was  dissolved  in  dilute 
salt  solution,  which  was  then  filtered  and  saturated  with  sodiam 
chloride.  The  globulin  thus  precipitated  was  filtered  out,  the  fil- 
trate was  dialyzed  for  twenty-four  hours  in  order  to  remove  a  con- 
siderable part  of  the  salt,  and  was  then  saturated  with  ammonium 
snlphate.  The  small  quantity  of  proteid  thus  precipitated  was 
filtered  out,  dissolved  in  a  little  dilute  salt  solution  and  sodiam 
chloride  added  to  complete  sataration.  A  considerable  part  of  the 
dissolved  proteid  was  thereby  precipitated,  which  was  filtered  out 
and  dissolved  in  dilute  salt  aolution.  The  resulting  liquid  became 
torbid  on  heating  to  68°  C.  and  floccnlent  at  60°.  The  substanoe 
was  evidently  a  part  of  the  globulin  which  had  escaped  precipita- 
tion on  the  first  saturation  with  salt,  probably  owing  to  the  pres- 
ence of  some  constituent  of  the  juice. 

The  solation  filtered  from  the  salt  saturation  precipitate  last 
described,  was  diluted  with  two  volumes  of  water  and  then  sat- 
urated with  ammonium  sulphate.  The  proteid  thus  separated 
was  filtered  out,  dissolved  in  water  and  found  to  yield  a  turbidity 
at  52°  and  a  fiocculeut  coagulam  at  58°,  a  copulation  point  not 
essentially  difiering  from  that  of  the  globulin. 

The  whole  solution  was  then  heated  for  some  time  at  70°  C.  in 
a  water  bath,  the  coagulum  which  separated  was  filtered  out, 
and  the  fillrate,  after  removing  a  small  quantity  of  coagnlnm, 
which  separated  on   heating  to   75°,  was  boiled  and  found  to 
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remuD  clear.  This  BolatioD  wai  then  Batarat«d  with  ammoninm 
snlphate  and  tbe  very  small  praoipitate  produced  was  filtered 
out,  dissolred  in  a  small  amoant  of  water  and  tested  with  th* 
following  results ;  nitric  acid  added  to  the  solution  in  the  cold 
gave  DO  precipitate;  saturation  with  sodium  chloride  gave  do 
precipitate  even  when  acetic  acid  was  added.  The  biuret  teat 
was  without  result  owing  to  the  strong  brown  color  of  the  solu- 
tion. This  substance  therefore  failed  to  give  the  most  character^ 
iitic  reactions  of  the  proteoses,  yet  it  most  be  considered  as  a 
proteose  since  in  its  eagential  properties  it  agrees  more  closely 
with  this  class  of  proteids  than  with  any  other. 

The  experiments  made  by  ZOUer  on  the  juice  of  the  potato 
were  repeated  by  us  with  the  same  results  as  described  by  him, 
except  that  we  found  the  solution  of  the  precipitate  produced  by 
saturation  with  salt,  to  yield  a  flocculent  co^nlum  at  52°,  while 
Z&ller's  solution  coagulated  at  ^B'-tS".  It  has  already  been 
shown  that  a  solution  of  the  globulin  similarly  prepared  gave  a 
coagulum  at  44°,  and  on  dilution  with  one  volume,  as  well  as  with 
ODe-foarth  volume  of  water,  the  same  solution  ooagalated  at  62°. 
It  is  thus  evident  that  the  temperature  of  coagulation  is  not  to  b« 
depended  upon  as  a  means  of  identifying  this  proteid  with  cer- 
tainty. The  other  reactions  described  by  Z5ller  are  those  given 
by  the  potato  globulin.  From  these  results  then  it  would  appear 
that  by  saturating  the  juice  of  the  potato  with  sodium  chloride 
the  greater  part  of  the  globulin  is  precipitated,  but  that  a  not 
inconsiderable  part  remains  in  solution.  If  this  is  separated  by 
saturation  with  ammonium  Snlphate  and  the  precipitate  so  pro- 
duced is  dissolved  in  water,  a  large  part  of  this  globulin  can  be 
precipitated  by  again  saturating  with  salt.  The  proteid  still 
remaining  in  solution  is  nearly  all  coagulable  and  the  solution  on 
heating  behaves  exactly  like  a  solution  of  the  globulin. 

Conclusion. 

Tbe  proteids  of  the  potato  tuber  consist  of  a  globulin,  for  wbicb 
we  propose  the  name  I^iberin,  and  a  proteose,  tbe  latter  occnrring 
in  very  small  amonut.  The  properties  of  tuberin  were  found  to 
be  as  follows : 

It  is  precipitated  by  saturating  its  solntions  with  sodinm 
chloride,  sodium  sulphate,  magaesinm  sulphate,  or  ammonium 
sulphate.  By  acetic  acid  or  nitric  acid  a  precipitate  is  given 
readily  soluble  in  an  excess  of  acid  even  in  the  presence  of  salts. 
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Potassiam  ferrocyanide  gives  no  precipitate  until  aoetio  acid  is 
added.  Mercuric  chloride  gives  no  precipitate,  but  picric  aoid  or 
tannic  aoid  tbrov  down  tbe  globalin.  With  the  biar«t,  Hilton's, 
and  the  xantboproteio  teats  tbe  usual  reactions  are  given. 

Taberin  is  soluble  in  very  dilate  saline  solutions  and  therefore 
the  juice  of  the  potato  contains  the  greater  part  of  this  proteid. 
By  dialysis  it  is  precipitated  slowly  and  incompletely  because 
of  the  difficulty  of  removing  ail  soluble  salts  by  this  process. 
Like  other  easily  soluble  globulins  it  readily  changes  to  the 
insoluble  modification,  so  that  preparations  made  by  dialysis  are 
to  a  great  extent  inaolnble  in  saline  flolutions.  In  contaot  with 
alcohol  it  very  quickly  loses  its  solubility. 

When  dissolved  in  ten  per  cent,  sodium  chloride  solution 
tuberin  shows  a  soinewhat  variable  heat-coagulation  point  depend- 
ing on  the  conditions  under  which  it  is  tested.  In  general  a  floo- 
onlent  coagulum  is  formed  on  heating  to  60°-65°  C.  Coagula- 
tion is,  however,  not  complete  until  the  solntions  have  be«n 
heated  for  some  time  at  B0°  C.  The  composition  of  this  globulin 
was  found  from  an  average  of  several  accordant  analyses  to  be  : 

TOBKEtS, 

CaiboD 63.61 

Hjrdrogra 6.86 

HUrogen 18-2i 

Sulphur l.a( 

Oijgen 22.0B 

100.00 
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LBGUailN  AND  OTHER  PBOTEIDS  OF  THE  PEA  AND 

THE  VETCH. 

Bt  Teouab  B.  Osbobbb  and  Gboboe  F.   Caupbell, 
J^gutnin. 

Under  the  n&me  Legumin,  many  prepiiratioaa,  obtained  from 
various  seeds,  have  been  desoribed,  but  in  such  difierentaud  often 
conflicting  terms  aa  to  leave  as  completely  in  doubt  with  regard 
to  the  nature  of  this  subetance. 

This  confusion  appears  to  have  arisen  largely  through  the  mia- 
taken  idea,  vhicb  formerly  was  very  generally  held,  that  all  the 
proteids  extracted  from  seeds  by  water  and  precipitated  by  aoida 
are  one  aod  the  same  substance. 

The  methods  of  analysis  employed  by  the  earlier  chemists  were 
too  crude  or  uncertaio  to  set  forth  the  slight  differences  in 
composition  of  the  various  plant  proteids,  and  the  difiScnlty  of 
making  pure  preparations  tended,  as  the  subject  was  further 
studied,  to  add  to  the  confusion.  Since  the  methods  of  analysis 
have  been  perfected  and  the  more  recently  developed  modes  of 
studying  proteids  introduced,  legumin  has  received  little  or  no 
attention.  In  recent  literature  legumin  is  most  commonly 
referred  to  as  a  substance  extracted  from  seeds  by  caastio 
alkalies,  and  more  or  less  altered  by  the  action  of  the  solvent, 
but  nothing  has  been  done,  to  onr  knowledge,  to  show  the  nature 
of  the  original  proteid. 

The  object  of  our  investigation  has  been  to  examine  the  seeds 
in  which  legumin  is  said  to  exist  and  to  detennine  as 
definitely  as  possible  the  composition  and  character  of  this 
Babstance. 

In  1806  Einhof  (Gehlens  Jour.  d.  Chem.  6,  fi43)  reoogoiEed 
a  proteid  in  beans  and  lentils  which  he  considered  to  be  different 
from  the  bodies  of  this  class  previously  known. 

Braconnot  (Ann.  de  Chim.  et  de  Phys.,  34,  (2),  68,  1827) 
named  this  substance  legumin. 

Noad  (Chem.  Gaz.,  1647,  p.  357)  prepared  and  analyzed  legn- 
min  from  peas  and  beans. 

Korton  (Amer.  Jour.  Sc.  (2),  5,  22, 1847)  prepared  legumin 
from  peas,  sweet  almonds  and  oats,  and  gave  analyses  of  his 
preparations. 
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Loewenberg  (Pogg-  Ann.,  76,  327)  coD^dered  that  legumin,  aa 
previonaly  prepared,  contained  albumin  and  devieed  a  method 
for  the  BeparatioD  of  these  two  proteide  aod  gave  analyeeB  of  tha 
sabfitanoeB  so  prepared  from  almonds  and  peas. 

Liehig  (Ann.  d.  Cbepi.  n.  Pharm.,  39,  138)  obtained  plant 
casein  (legumin)  from  beans,  lentils  and  peas  and  gave  an 
aooonnt  of  the  properties  of  this  proteid  and  two  analyses. 
He  coDoluded  that  the  substance  vas  identical  in  properties  and 
oompositton  with  milk  caeein. 

Dnmas  and  Cabours  (Jonr.  f.  Prakt.  Chem.,  28,  398)  prepared 
legnmin  from  peas,  lentils,  beans,  almonds,  plnms,  filberts  and 
white  mastard.  They  considered  all  these  seeds  to  oontain  the 
same  proteid  enbstanoe ;  that  obtained  from  the  three  first  named 
seeds  being  less  pure  than  that  from  the  others  and  therefore, 
oontaining  somewhat  less  nitrogen. 

They  gave  analyses  of  preparations  from  all  these  seeds 
and  an  extended  acoonnt  of  the  properties  of  legumin,  based  on 
a  study  of  the  preparation  obtained  from  the  almond. 

Contrary  to  Liebig,  they  concluded  that  this  substance  is  not 
identical  either  with  milk  casein  or  plant  casein.  The  latter 
designation  they  applied  to  the  body  which  separates  out  on 
cooling  a  concentrated  hot  alcoholic  extract  of  wheat  gluten. 

Rochleder  (Ann.  d.  Chem.  n.  Pharm.,  46,  166)  pointed  out 
that  the  Habstance  obtained  from  beans,  lentils  and  peas  by 
Liebig  was  different  from  that  of  the  almond  described  by  Dumas 
and  Cabours,  and  that  for  this  reason  these  inTestigators  did  not 
reach  the  same  conclnsions.  Rochleder  prepared  and  analyzed 
legumin  firom  two  varieties  of  beans. 

In  1868'Ritthansen  undertook  a  study  of  legumin,  the  results 
of  which  are  recorded  in  a  series  of  papers  whose  publication 
extended  over  a  period  of  fifteen  years.* 

He  recognized  that  the  seeds  of  almonds,  plums,  filberts  and 
white  mustard,  which  had  been  previously  stated  to  yield 
legumin,  really   contain   a  different   proteid,    which    he  called 

•Jour,  t  Prakt  Chem,  103,66,  1888, 
Die  EiveisBkSrper,  etc.,  Bonn.,  IST2. 
PflOgerB,  ArehiT,  16,  269,  1877. 

Ibid.,  16,  293,  181S. 

Ibid.,  18,  236,  1878. 

Jonr.  1  Prakt.  Cbem.  {l\  34,  221, 1881. 
Ibid.,  (2),  36,  BOi,  1883. 
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cof^lutin.  Up  to  this  time  legnmin  was  considered  to  be  tlie 
proteid  that  is  extracted  from  Beeds  with  simple  water  and  is 
precipitated  hy  acids  from  the  aqneoas  extract. 

All  proteids  thns  obtained  had  been  regarded  as  identical  by 
most  investigators  and  were  known  uther  as  legnmin  or  plant 
casein.  Ahboagh  it  had  been  sn^ested  that  different  seeds 
yield  different  proteids,  Bitthansen  appears  to  have  been 
the  first  to  make  this  faot  evident.  RittbanseD  prepared 
"  legnmin  "  from  bine  lupins,  yellow,  green  and  gray  field  peas, 
yellow  garden  peas,  lentils,  vetches,  borse  beans  (Tida  faba), 
white  and' yellow  beans  (Phaseolns)  and  colza  cake.  The  proteid 
of  Phaseolus,  Ritthausen  afterwards  fonnd  to  be  distinct  from 
legnmin,  and  one  of  ns  has,  in  the  main,  confirmed  his  later  result 
and  has  named  the  proteid  pbaaeolin.*  Ritthausen  afterwards 
considered  the  proteid  which  he  obtained  from  colza  cake  to  be 
an  impure  preparation  of  a  different  enbetauce.  His  early  anal- 
ysesf  of  preparations  from  the  legaminous  seeds  were  fairly 
accordant,  but  he  afterwards  found  that  the  soda  lime  method 
which  was  nsed  in  determioing  nitrogen  gave  too  low  reealta. 
He  thereupon  determined  nitrogen  anew  by  Dumas'  method, 
and  published  a  revised  statement  of  the  mean  oompoution  of 
legnmin.  { 

In  another  paper  published  shortly  afterwards,  Ritthausen 
withdrew  the  corrected  figures  for  nitrogen,  having  fonnd 
that  they  were  too  high,  because  the  nitrogen  of  his  later  auaty- 
ses  was  mixed  with  hydrogen.  He  therefore  published  a  third  set 
of  figures  for  nitrogen  and  made  a  second  revised  sutement  of 
the  mean  composition  of  legumin.§ 

At  this  time  Hoppe-Seyler  (PbysioL  Chemie,  p.  75)  and  Th. 
Weyl  (Zeitscbrift  f.  Fhyoiologische  Chemie,  1,  72)  stated  that  the 
proteids  of  plants  are  chiefly  globulins  and  Weyl  examined 
qualitatively  a  number  of  seeds,  by  extracting  them  with  ten  per 
cent,  sodium  chloride  solution,  and  fonnd  proteids  resembling 
in  their  reactions  animal  myosin  and  vitellin.  They  asserted 
that  the  snbstaDCe  called  legnmin  by  Ritthausen  was  doubtless 
originally  a  globulin  and  that  the  preparations  of  this  snbstanoe 
described  and  analyzed  by  him  were  altered  by  the  alkali  which 

*  Report  of  the  Codq.  Agricultural  Biperiment  Station,   1893,   p.    186,   and 
Journal  ol  the  American  Chemical  Sooiet/,  vol.  16,  p.  633. 
f  Die  Biweiaakdrper,  Ac.,  Bonn,  1871,  pp.  1S9,  176. 
jpllOger,  Arohi*,  XVI,  293,  1877. 
§Pflager,  ArchiT,  XVJII,  236,  1878. 
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he  used  in  extracting  them  and  were  not  the  proteida  originally 
ooutained  in  the  seeds.  Ritthausen  oontended  strongly  agunst 
this  view  and  mfuntained  that  bis  preparations  were  wholly 
unaltered  by  the  alkali.  He  extracted  several  kinds  of  seeds 
witb  salt  solution,  precipitated  the  proteid  by  dilation  with 
water  and  found  that  the  preparations  of  legnmin  so  made  were 
not 'essentially  different  in  composition  from  those  obtained  by 
extracting  with  dilute  potash  water.*  He  then  examined  bis 
older  preparations,  made  by  extracting  the  seeds  with  weak 
alkali  and  showed  that  they  were  to  a  very  considerable  extent 
soluble  in  salt  solution.  The  substaace  thus  extracted  had,  in 
many  cases,  a  different  composition  from  that  of  the  original 
preparation,  and  Ritthaasen  then  concluded  that  all  the  prepara- 
tions which  he  had  previooBly  described  ae  legumin  were,  in  fact, 
mixtures  of  the  two  proteids,  one,  soluble  in  salt  solution  after 
dissolving  in  potash  water  and  precipitating  with  acid,  similar  to, 
but  distinct  from  conglntin,  and  the  other,  originally  soluble  in 
flalt  solution  but  rendered  insoluble  in  that  flnid  by  treatment 
with  alkalies.     This  latter  he  oallecl  l^umin. 

He  then  purified  the  legumin  by  extracting  the  mixed  proteids 
from  the  seed  with  dilute  alkali,  neutralizing  with  acid,  extracting 
the  precipitate  bo  produced  with  sodium  chloride  solution  to 
remove  proteids  soluble  in  that  fluid  and  then  redissolving 
the  residue,  consisting  mostly  of  legumin,  in  dilute  alkali  and 
reprecipitating  with  acetic  acid. 

Two  preparations  were  so  obtained,  one  from  the  pea  and 
another  from  the  horse  bean  (  Viciafaba). 

Ritthausen  regarded  bis  study  of  these  preparations  as  showing 
that  the  substance  from  Vtcia  faha  was  a  compound  of  tannio 
atnd  with  the  salt  soluble  proteid  and  that  it  was  donbtfnl 
whether  the  hone  bean  contiuns  legumin  at  all. 

llie  preparation  from  the  pea  be  finally  considered  to  be 
legumin,  having  the  following  composition  : 

tiBOUHm  OP  Pea,  Bitthidben. 

Carbon 61.34 

Hydrogen 8.98 

Nitrogen IT.M 

Sulpbar 0.i5 

Oiygen 23.15 

100.00 
*  Jour.  I.  Fraki.  ChemEe,  26,  B04. 
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This  analyais  repreaente  the  composition  of  legnmin  not  in  its 
original  condition,  bat  so  altered  as  to  be  insolnble  in  saline  sola- 
tioDB.  Of  the  reaotions  of  legnmin  we  know  little  more  than  that 
it  dissolves  in  salt  solution  and  is  precipitated  by  dilating  with 
water. 

In  the  following  pages  we  give  the  ootcome  of  out  recent  Iqtm- 
tigation  into  the  composition  and  propwties  of  legamin  as  oon- 
tained  in  the  seeds  of  the  pea  and  the  vetch. 

Here  as  in  former  papers  we  have  described  our  prooednre  wiUi 
conuderable,  perhaps  nnnecessary,  detail,  but  having  often  expe- 
rienced great  diffioalty  in  anderstanding  and  repeating  the  work 
of  onr  predeceBBore  because  of  the  vagueoesB  of  their  statementa, 
we  have  endeavored  to  describe  our  methods  and  reeolts  so  fully 
and  accurately  that  any  who  may  wish  to  review  oar  investiga- 
tions experimentally  may  find  it  practicable  to  do  so. 

L  Frotbidb  of  thb  Pba. 
One  hundred  grama  of  garden  peas  ground  to  pass  a  sieve  of 
1«"»  mesh  were  extracted  with  petroleom  naptha  to  remove  oil, 
then  dried  by  exposure  to  the  air,  and  finally  treated  with  one 
liter  of  ten  per  cent,  sodium  chloride  solution.  As  the  very  viscid 
extract  could  scarcely  be  filtered  throngh  paper,  an  equal  volume 
of  ten  per  cent,  sodium  chloride  solution  was  added,  and  after 
some  Ume  one  half  the  solution  passed  the  filter  clear.  This  was 
saturated  with  ammonium  sulphate,  the  resulting  precipitate  was 
filtered  oat,  dissolved  in  salt  solution  and  the  liquid  dialyzed  free 
from  chlorides.  The  proteid  separated,  as  do  all  vegetable 
globulins  thns  far  observed,  in  spheroids.  N'o  distinct  oryatala 
could  be  detected  in  this  or  any  of  onr  preparations  from  the  pea. 
When  the  chloride  had  been  removed  by  dialysis  the  precipitate 
was  filtered  out,  washed  with  water  and  alcohol,  dried  over  snl- 
phnrio  acid  and  found  to  weigh  3.5  grams,  being  about  7  peroeut. 
of  the  meat  Dried  at  110°  this  preparation  was  analyzed  with 
the  following  results  : 

Pba  Lbocich,  1. 

Carboa 63.03 

Hjdiogen 8l98 

Nitrogen H.98 


Sulphur 


33.03 


Oiygen i 

100.00 
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ADother  preparatioD  was  made  by  extraotiag  SOO  grams  of  pea 
meat  with  three  liters  of  ten  per  cent,  sodium  chloride  brine  and 
after  allowing  the  mixture,  protected  with  thymol,  to  stand  three 
days  in  a  cool  place,  1600°°  of  the  extract  were  decanted. 
Althoogb  very  turbid,  this  was  saturated  with  ammonium  sul- 
phate without  filtering,  and  the  precipitate  produced  was  filtered 
out  and  dissolved  in  brine.  The  resulting  solution  was  then  fil- 
tered without  much  trouble  and  the  clear  filtrate  dialyzed  free 
from  chlorides.  After  washing  and  drying,  the  globalin  thus 
precipitated,  and  amounUng  to  ten  grams  or  about  S  per  cent,  of 
the  meal,  had  the  following  composition : 

Pea  Lbqdicih,  I, 

I.  II.  ATertv«. 

Oarboa B2.08  62.19  62.U 

Hydrogen T.Ofl  6.96  7.01 

Nitrogen 18.01  17.91  11.96 

Sulphur 0.49               0.49 

Oiygea 32.40 

100.00 
Ash 0.33 

In  order  to  obtain  lai^er  quantities  of  this  proteid  for  frao- 
tioual  precipitatioos  800  graois  of  pea  meal  were  treated  with 
four  liters  of  twenty  per  cent,  sodium  chloride  solution,  and  by 
draining  on  filters  over  night  about  one  half  the  solution  applied 
to  the  meal,  or  two  liters,  was  obtained  as  a  clear  yellow  filtrate, 
which  was  saturated  with  ammonium  sulphate,  but  for  a  reason, 
then  unknown,  very  little  proteid  separated.  Dilute  acetic  acid 
saturated  with  ammonium  sulphate  was  then  added  in  small 
amount  and  the  proteid  separated  as  a  floocnlent  precipitate. 
This  was  filtered  oat  and  in  order  to  remove  the  aoid  as  com- 
pletely as  possible  the  precipitate  was  suspended  in  about  four 
liters  of  saturated  ammonium  snlphate  solution  and  ag^n  filtered 
out.  The  precipitate  was  then  dissolved  in  ten  per  cent,  sodinm 
chloride  solution  and  calcium  carbonate  added  to  neutralize  the 
acid  retained  by  the  proteid.  The  solution  then  reacted  alkaline 
with  litmus  owing  to  ammoniam  carbonate  set  free  from  the  sul- 
phate. The  solution  was  next  filtered  very  nearly  clear  and 
dialyzed  until  a  large  precipitate  had  formed.  This  precipitate 
was  filtered  out,  dissolved  in  salt  solution,  filtered  clear  and 
dialyzed  free  from  chlorides.  The  precipitated  globulin  was 
washed  with  water  and  alcohol  and  dried  over  sulphuric  aoid, 
giving  fifty-two  grams,  in  whose  analysis,  after  drying  at  110°, 
the  following  figures  were  obtained : 
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Pki.  Lhuum,  I. 

L  n.  ATencB. 

CarbOD 62.30  62.27  62.29 

HjdrogeQ 1.0S  6.98  7.01 

Nitn^eo 17.73  17.7iJ  17.16 

Sulphur 0.30  0,30 

OzjreeD 32.63 

100.00 
Aih 0.63 

The  Bolation  filtered  from  tbis  substance  after  its  first  precipita- 
tion by  dialysis  was  saturated  with  ammoniom  sulphate,  the 
resnltiQg  precipitate  filtered  out  and  dissolved  in  a  little  water, 
filtered  clear  and  dialjzed.  After  removing  tbe  greater  part  of 
the  salts  by  dialysis  the  precipitated  globulin  was  filtered  oat, 
treated  in  the  usnal  manner,  and  gave  14.2  grams  of  preparation 
4}  having,  when  dried  at  110°  the  following  composition  : 

Pea  Pboteid,  4. 

Carbon. S3.60  62.50 

Hjdn^li 6.74  6.14 

Hitrogen 16.83  18,76  16.80 

Sulphur 0.49  0.49 

0;^gou 23.73 

100.00 
Aeb O.SS 

Preparation  3  when  dissolved  io  ten  per  cent,  salt  solation  was 
found  to  become  turbid  at  97°  and  after  long  heating  in  a  boiling 
water  bath  slowly  developed  a  coagnlum.  Preparation  4  con- 
tained a  considerable  quantity  of  proteid  ooagalattng  at  a  much 
lower  temperature.  It  was  accordingly  dissolved,  as  far  as  possi- 
ble, in  a  little  ten  per  cent,  salt  solution  and  the  insoluble  matter 
filtered  oat.  The  clear  filtrate  was  diluted  with  distilled  water 
nntil  the  solution  oontaioed  0,66  per  cent,  of  salt,  when  a  not 
inconsiderable  precipitate  formed,  which  was  filtered  out  and  the 
filtrate  saturated  with  amniouium  sulplate.  This  produced  a  rela- 
tively abundant  precipitate,  which  was  filtered  out  and  dissolved 
in  water.  This  aolntion  on  heating  became  turbid  at  52°,  and  on 
keeping  for  some  time  at  this  temperature  a  minute  quantity  of 
fioclffl  separated.  Filtered  at  £6°,  turbidity  occurred  again  at  62* 
and  a  few  fiocks  formed  at  66°.  Filtered  at  67°,  the  solution 
became  turbid  at  70°,  the  turbidity  increasing  above  76"  to  a 
heavy  floccnlent  ooagulnm  at  79°. 
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It  IB  evident  from  the»e  resalta  that  we  have  in  preparation  4: 
at  least  two  proteids,  one  oo^alating  at  19°,  the  other  being  only 
slowly  and  imperfectly  coagalated  at  d9°-100° ;  the  former  JB 
readily  solnble  in  very  ■  dilate  salt  aolutions,  the  latter  only 
slightly  soluble  in  aolntiona  containing  leas  than  one  per  cent,  of 
salt.  The  filtrate  from  preparation  4  waa  dialyzed  in  water,  bnt 
as  no  more  globnlin  separated,  the  dialyzer  waa  transferred  to 
alcohol  and  the  proteid  thus  completely  thrown  down.  After 
washing  with  abaolute  alcohol  and  drying  over  Bnlphnrio  aoid 
12.31  grams  of  aubetance  were  obtained.  This,  of  coarse,  was  a 
mixture  of  all  the  proteida  extracted  from  the  pea  which  had  not 
been  precipitated  by  dialysis  in  water.  It  was  therefore  treated 
with  two  per  cent,  salt  solution,  a  large  qaantity  of  proteid  which 
had  been  coagulated  by  tbe  alcohol  was  filtered  out,  washed 
with  water,  with  dilute  and  absolute  alcohol,  and  dried  over  aul- 
pbnrio  acid.  This  preparation,  5,  weighed  7.45  grams  and  gave 
the  following  results  when  analysed,  after  drying  at  110°. 

Pea  PBOTsm,  t, 

I.                         II.  Arerica. 

Carbon 63.10  63.36  63.33 

Hrdrogea 6.93  7.03  6.98 

Mitrogen 16.19  18.09  16.U 

Sulphur 1.00  .1.00 

Oijgsn 32,66 


The  filtrate  from  6  was  saturated  with  ammoninra  sulphate, 
whereupOD  a  small  gammy  precipitate  appeared  which  was  61tered 
oat  and  dissolved  in  a  small  quantity  of  water.  This  solution 
when  heated  became  turbid  at  49°  and  fioooulent  at  60*  ;  filtered 
at  75°,  turbidity  occurred  on  heating  again  to  72°  and  fiocks 
formed  at  79°.  After  heating  to  about  90°  no  more  proteid  was 
coagulated  by  boiling.  The  solution  now  contained  a  very  small 
quantity  of  proteose. 

Since  acetic  acid  was  used  to  separate  the  substance,  from 
which  3,  4  and  5  were  obtained,  from  the  ammonium  sulphate 
solution,  it  was  necessary  to  obtain  more  of  tbe  proteids  withoat 
the  use  of  acid.  It  was  found  that  the  incomplete  precipitation 
by  ammonium  sulphate  waa  due  to  the  use  of  twenty  per, cent, 
sodium  chloride  solution,  in  which  leas  ammonium  sulphate   dis- 
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solves  than  in  a  ten  per  cent,  salt  eolation,  not  enough,  in  &ct,  to 
completely  precipitate  the  proteid.  The  meal  Tesidae  iras  there- 
fore treated  with  water  enough  to  reduce  the  strength  of  the  salt 
solution  etitl  adhering  to  it  to  abont  ten  per  cent,  A  farther  Cod- 
siderable  quantity  of  nearly  clear  extract  was  thus  obtained, 
which,  when  -saturated  with  ammonium  sulphate,  readily  aod 
completely  parted  with  the  proteid.  This  was  filtered  out,  dis- 
solved in  ten  per  cent,  brine,  the  eolation  filtered  perfectly  clear 
and  dialyzed.  After  a  large  quantity  of  globulin  had  separated 
in  the  dialyzer  its  contents  were  filtered  off,  the  precipitate  waa 
dissolved  in  ten  per  cent,  salt  solution  and  treated  in  exactly  the 
same  way  as  3  had  been.  This  preparation,  5)  weighed  37.5 
grams  and,  dried  at  110°,  had  the  following  composition: 

Fba  LKOinciH,  t. 

I.  11.  ATen«a. 

Carbon 62.37                12.37 

B.ydrogea 6.90                 8.90 

Nitrc^en 17.96  17.96  17.96 

Sulphur 0.39                  0.39 

Oxygon 21.39 

100.00 


The  filtrate  from  the  first  precipitation,  by  dialysis,  of  this  sub- 
stance, when  aatarated  with  ammoniom  sulphate  gave  a  precipi- 
tate which  was  dissolved  in  a  little  water  and  the  reealting  solu- 
tion was  filtered  clear  and  dialyzed.  After  most  of  the  salts  were 
thus  removed  the  separated  globulin  was  filtered  out,  washed  and 
dried,  and  gave  2.44  grams  of  preparation  7,  having  the  following 
composition,  when  dried  at  110°  : 

Pba  PBOTBm,  T. 

CarbOD 62.09  63.02  62.06 

Ejdrogen 6,96  7.08  7.0» 

Nitrogen 16.76  16.6T  16.66 

Sulphur 0.66                0.65 

Oiygen 13.71 

100.00 


This  analyds  is  in  fair  accord  with  that  of  the  similarly  ob- 
t^ned  preparation  4< 
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The  filtrate  from  7  waa  dialyzed  into  alcohol  and  then  absolute 
alcohol  was  added  to  the  Bolntion  nnlil  all  the  proteida  separated. 
The  precipitate  thns  prodnced  was  filtered  out,  washed  with  abeo- 
Inte  alcohol,  dried  over  salphario  acid  and  found  to  weigh  1.1 
grams.  Since  this  preparation  might  be  a  mixture  of  any  nnpre- 
cipitated  globulin,  with  albumin  and  proteose,  if  these  were  pres- 
ent, it  was  treated  with  water  and  the  oonsiderable  quantity  of 
proteid  coagulated  by  alcohol  was  filtered  out,  washed  thoroughly 
with  water  and  then  with  absolute  alcohol  and  dried  over  anl- 
phurio  acid.  This  gave  4.0S  grams  of  preparation  8,  which,  when 
dried  at  1 10°,  had  the  following  composition  : 

Pbi.  Pboteid,  8> 

L  11.  Anns«. 

Carbon S3.80  63.*!  63.64 

Hfdrogen 6.B9  8.98  8,99 

Nitrogen 18.73  18.66  18.69 

StUphur 1.01  ....  1.01 

Oxygen 21.77 


The  analysis  of  8  agrees  well  with  that  of  5  and  it  is  probable 
that  these  figures  pretty  nearly  represent  the  composition  of 
a  second  proteid  (globulin  or  albumin)  readily  soluble  in  very 
dilute  salt  solutions. 

Having  thus  found  evidence  of  the  presence  of  at  least  two  pro- 
teids  in  the  pea  extract,  one  less  soluble  than  the  other  in  very 
dilute  salt  solntions,  it  became  necessary  to  subject  the  less 
soluble  and  more  abundant  globulin  to  thorough  fractiooing  in 
order  to  learn  whether  it  was  homogeneous  or  a  mixture. 

Twenty-five  grams  of  3  were  therefore  dissolved  in  2fiO"  of 
five  per  cent,  sodium  chloride  solution,  filtered  clear  and  the  filter 
washed  with  60°°  of  the  same  salt  solution.  A  portion  of  the 
preparation  had,  as  is  usually  the  case  with  vegetable  globulins 
when  dried,  passed  into  an  insoluble  form.  This  insoluble  matter 
when  treated  with  salt  solution  gave  a  gnmmy  residue,  which  was 
difScult  to  filter  out.  No  estimate  of  the  amount  of  this  substance 
could  be  made. 

The  clear  salt  solution  of  the  globulin  was  dilated  with  twice 
its  volume  of  water,  making  760°°  of  a  1.67  per  cent,  solution,  of 
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sodium  chloride.  After  Btandtiig  over  night  the  proteid  which 
had  precipitated  on  dilntioD  was  collected  on  a  filter,  washed  with 
water  and  alcohol  and  dried  over  salphuric  acid.  Preparation  9 
was  BO  obtained,  weighing  5.1  gratnH  and  having,  when  dried  st 
110°,  the  oompoBttion  given  below. 

The  solution  filtered  from  this  aabstanoe  was  treated  with  an 
equal  volume  of  water  making  1500°'  of  a.  brine  containing  0.8-4 
per  cent,  of  Bait,  from  which  after  standing  some  time  a  part  of 
the  proteid  separated  as  a  viscid  layer  at  the  bottom  of  the 
beaker.  The  Bolution  was  decanted  and  the  precipitate  washed 
and  dried  in  the  usual  manner.  This,  10,  weighed  6.29  grama. 
The  decanted  liquid  waa  then  dialjzed  free  from  salt  and  the 
precipitated  globulin  treated  in  the  UBuat  manner,  giving  11, 
weighing  4.10  grams,  Aboat  three-fifths  of  the  original  substance 
was  thus  recovered  in  three  nearly  equal  fractions.  The  other 
two-fifths  conBisted  lai^ely  of  insoloble  globulin.  The  oompoa- 
tion  of  the  fractions  so  obtained  was  as  follows : 

PiA  IiEsmmr,  Fs^rmose  or  I. 


Carboo..  G3.49 

63.33     fi3.3S 

53.31 

63.09 

E2.20 

63.26 

63.16     63.3S 

Hj-drogea    7.11 

I.IO       7.11 

7.09 

6.93 

7.01 

7.08 

....       7.08 

NitK^en.  17.96 

18.06    18.01 

17.98 

17.9S 

17.97 

17.88 

lT.8i    17.86 

Sulphur..    0.3S 

0.3fi 

0.36 

0..H6 

I2J8I 

Oxreen 

....      33.17 

33.37 

32.47 

...J 

100.00 

100.00 

100.00 

100.00 

JUk.....    0.32 

0.61 

0.30 

Again,  twenty-five  grams  of  preparation  6  were  dissolved  in 
250"  of  fivepercent.briDe,the  solution  filtered,  the  residue  washed 
with  ^O"'  of  the  same  brine  and  the  clear  filtrate  dilated  with  one 
and  a  half  volumes  of  water,  thus  giving  a  two  per  cent,  salt 
solution.  After  standing  over  night  the  precipitate  was  filtered 
out,  washed  with  water  and  aloohol  and  dried  over  salphuric 
acid.     Preparation  13  SO  obtained  weighed  8.5B  grams. 

The  filtrate  from  13,  on  adding  an  equal  volume  of  water  and 
treating  the  precipitate  as  just  described,  yielded  13,  weigh- 
ing 2.84  grams. 

The  filtrate  from  13,  dialyzed  free  from  salt,  gave  14,  weigh- 
ing 4.2  grams. 
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I, 

II.        ATenw 

L 

II.       Annf. 

Cwbon 

63.86 

....        62.26 

52.08 

S2.01 

53M      62.03 

H7<irog«... 

S.9C 

8.86 

1.04 

1.20        T.IO 

Nitn^n... 

,     17.96 

18.06      18.01 

n.B8 

n.8i 

■  18.03      11.03 

Snlphur.... 

O.U 

0.«) 

33.00 

I     33.88 

Oxygen  .... 

....       2J.33) 

....  t 

100.00 

100.00 

100.00 

Aah 

0.40 

0.19 

o.n 

CompariDg  the  analyses  of  these  fractions  with  each  other  and 
with  that  of  the  original  sobstatice,  it  ia  plain  that  they  all  repre- 
flent  a  single  proteid. 

SuKtuBT  or  Ahaltsbs  or  Pba  LHiniiN. 


0.   i 


6M 

7.01 

7.02 

6.90 

1.11 

1.01 

1.08 

11.98 

11.96 

11.16 

11,96 

18.01 

17.91 

11.8< 

33.03 

0.49 
32.40 

0.30 
32.63 

0.39 
33.39 

0.36 
32.11 

0.36. 
21.47  ( 

31.61 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

M. 

1>. 

U. 

ATerage. 

G3.36 

6106 

63.01 

63.20 

6.96 

1.04 

1.30 

1.03 

18.01 

it.sa 

11.93 

11.83 

0.44) 
33.33  i 

J3.00 

["- 

13.46 

lOOOO 

100.00 

100.00 

100.00 

Ritthansen  obtained  from  peas  by  eztraotion  with  salt  sola- 
tion  and  precipitation  with  water  two  preparations,  the  analyses  of 
whioh  are  given  below,  A  and  B.* 

By  treating  peas  with  very  weak  potash  water,  adding  acid  to 
neatralization,  eztraoting  the  precipitate  thos  prodaced  with  ult 
solution  and  filtering  ont  the  insoluble  matter,  he  obtained  a  sola- 
tion  from  whioh,  by  adding  water,  a  precipitate  was  thrown  down 
whose  composition  is  given  below  onder  C. 

*  Jour.  I.  prakL  Obem.,  20,  604. 
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Pea  LEauvtir. 

Rittbaiuen.  Osborne  k  Campbell. 

: '^ .  Average  of  18  BnaljBM 

A.              B.  0.  OD  ID  preparatioDt. 

CarbOD 52.83        51.61  G1.62  63.30 

Hydrogen  ...       T.!l           7.08  6.H6  7.03 

Nitrt^n 17.36         11.23  ia36  17.90 

8ulphur._..|      j,„        „„g  0.33  0.39 

Oxygen....  I  31.S3  33.1S 

100.00   100.00   100.00       100.00 

RittbaiiBeD*a  preparation  C  agrees  fairly  veil  vith  the  arerage 
of  OUT  resnlte.  The  preparations  extracted  directly  from  peae 
by  salt  BolatioD  voald  appear  to  be  the  same  Babstance  bat  lees 
pure.  We  Bee  no  ground  for  Ritthausen'a  idea  that  hia  older 
preparatioDB  were  mixtures  of  two  proteids  both  originally  soluble 
in  salt  solution,  one  of  which,  leguroin,  is  rendered  insoluble  in  salt 
solution  by  treatment  with  alkalies.  It  is  muoh  more  probable 
that  a  part  of  the  globulin  in  hie  preparations  had  assumed  the 
insoluble  condition  daring  the  prooess  of  separating,  since  nearly 
all  globulins,  to  a  greater  or  less  extent,  are  prone  to  thisohange. 
The  difference  in  oomposition  between  Ritthansen's  original 
"  legamin  "  and  the  Babstance  extracted  from  it  by  salt  solution 
is  doabtleBS  dae  to  the  greater  parity  of  the  latter.  This  view  is 
supported  by  the  close  ^reement  in  composition  of  this  substance 
with  those  extracted  by  us  directly  from  the  pea.  For  this,  the 
chief  proteid  of  the  pea,  it  is  proper  to  retain  the  name  Zeffttmin 
first  proposed  by  Braconnot. 

The  properties  of  legumin  are  as  follows : 

In  water  it  is  entirely  insolnble. 

In  ten  per  cent,  sodium  chloride  solution,  when  freshly  prepared 
and  not  dried,  it  is  readily  soluble,  but  after  washing  with  alcohol 
and  drying  over  sulphuric  acid,  more  or  lees  becomes  insoluble  in 
salt  solution.  Dissolred  in  ten  per  oent.  sodium  chloride  solution 
legumin  is  not  precipitated  by  saturating  the  solution  with  mag- 
nesium sulphate,  or  sodium  chloride.  Saturated  with  sodium  sul- 
phate at  20°,  no  precipitate  is  produced ;  satnrated  at  25°,  a  tor- 
bidity  appears ;  but  saturated  with  sodium  sulphate  at  34%  all 
but  a  trace  is  thrown  out  of  solution.  By  sataration  with  ammo- 
nium sulphate  at  common  temperatures  it  is  completely  precipi- 
tated. 

Dissolved  in  salt  solution,  legumin  is  not  precipitated  by  meron- 
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rio  chloride  but  gives  a  heaTy  precipitate  od  adding  either  pioric, 
tannic,  hydrochloric,  nitric,  ealpharic  or  acetic  aoid. 

In  wat«r  containing  a  very  small  quantity  of  acid,  legamin 
readily  diBsolvea  and  is  precipitated  by  adding  sodium  obloride. 
It  is  readily  Boluble  in  dilate  alkalies  and  alkali  carbonates. 

Adding  to  its  aolutioii  glacial  acetic  acid  and  concentrated  siil- 
phtiric  acid,  a  violet  color  ia  produced.  With  cnpric  enlphate  and 
oauBtio  potash,  after  standing,  a  crimson  red  color  appears,  almost 
as  red  as  that  given  by  peptones.  With  Milloo's  and  the  xan- 
throproteio  tests  the  usual  reactions  are  given.  When  dissolved 
in  ten  per  cent,  sodium  chloride  solution  and  gradually  heated,  the 
solution  becomes  turbid  at  91"  and  on  long  heating  in  a  boiling 
water  bath,  a  coagulnm  gradually  separatee. 


II.  Proteids  of  the  Vetch. 

One  hundred  grams  of  finely  ground  meal  of  the  seed  of  the 
common  vetch  { Vtcia  saliva)  were  treated  with  water  and  the 
extract  after  filtering  clear  was  saturated  with  ammonium  sol- 
phate.  The  aroall  precipitate  thereby  produced  was  filtered  out 
and  dissolved  in  water ;  the  resulting  solution  was  filtered  clear 
and  dialyzed  until  free  from  chlorides.  The  globulin  thus  precipi- 
tated, after  washing  with  water  and  with  alcohol,  weighed  1.04 
grama.  The  meal  residue  was  then  treated  repeatedly  with  ten 
per  cent,  aodium  chloride  solution  and  after  filtering  clear  the 
extract  was  saturated  with  ammonium  sulphate,  the  precipitated 
proteidfilteredoutand  dissolved  in  brine.  The  resulting  solution 
was  filtered  clear  and  dialyzed  until  Iree  from  chlorides.  The 
globulin  thus  precipitated,  when  washed  with  water  and  alcohol, 
and  dried  over  sulphuric  acid,  weighed  5.0  grams.  When  dried 
at  110°  this  preparation,  15»  had  the  following  composition: 

Ybtck  LEQimi.i.    lt> 

Carbon 62,45 

Hydrogen S.98 

Nitrogen 18.04 

Sulphur O.BO 

Oijgen 23.03 

100.00 
Ash 0,27 
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Tho  meal  residue  was  oext  treated  with  two-teDths  per  cent, 
potash  water,  the  extract  filtered  olear  and  neutralized  with  verj 
dilute  hydrochloric  acid ;  the  precipitate  tbns  produced  was  dis- 
solved in  two-tenths  per  cent,  potash  water,  the  clear  solntloD 
was  neutralized  with  dilate  hydrochloric  acid  and  the  precipitated 
proteid  washed  with  water  and  alcohol  and  dried.  This  prepara- 
tion 16  weighed  4.4  grams  and  ^ave  the  following  results  on 
analysis  : 

Ybtch  PBorsm,  II. 

Carbon 63.41  62.43  51.41 

Hjdrogen 7.13  7.oa  1.07 

NitroRen 16.6B  16.66 

^"'f'"' }  !3.9S 

Oijgen ) 

100.00 


Four  kilograms  of  vetch  meal  were  next  treated  with  twelve 
liters  of  ten  per  cent,  sodium  chloride  brine  and  the  residue  washed 
with  the  same  solution.  The  extract  and  washings  were  partly 
cleared  by  subsidence,  then  saturated  with  ammonium  solphate. 
The  precipitate  bo  produced  was  dissolved  in  briae,  but  the  result- 
ing solution  was  very  difficult  to  filter.  The  greater  part  of  the 
suspended  impurities  was  removed  by  passing  the  extract  through 
a  loose  bed  of  filter  paper  pulp  and  the  proteid  was  again  sep> 
arated  by  saturation  with  ammonium  sulphate.  This  precipitate 
was  disaolved  in  brine  and  the  solution,  kept  cold,  then  filtered  per- 
fectly olear.  This  solution  was  dialyzed  in  two  portions,  D  and  B. 
After  nearly  freeing  from  chlorides,  a  large  precipitate  formed  in 
each  dialyzer,  which  was  filtered  ouL  That  obtained  from  E  was 
washed  with  water  and  with  alcohol  ad  long  as  any  coloring 
matter  was  extracted,  and  was  then  dried  over  sulphuric  acid 
giving  120  grams  of  a  slightly  pink  powder,  which  will  be  desig- 
nated F.  That  from  D  was  redissolved  in  ten  per  cent,  sodium 
chloride  brine,  the  solution  filtered  perfectly  clear  and  dialyzed 
nntil  free  from  chlorides.  All  bnt  a  trace  of  proteid  was  thus 
thrown  down.  The  precipitate  was  washed  thoroughly  with 
water  and  with  alcohol  and  dried  over  sulphuric  acid  yielding  prep> 
arationl7f  which  weighed  90  grams  and  was  very  slightly  colored. 
After  drying  at  110°,  this  preparation  bad  the  following  oom- 
positioD : 
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Ykioe  LioimiK,  IT. 

I.  II.  Annci' 

CubOD 61.B8  61.97  fil,98 

Hjdrogen 8.94  6,89  6.93 

NitrogeD 17.96  18.00  11.98 

Sulphur 0.4B  0.4B 

OxTgen 32.67 

100.00 
Ash 0.20 

The  filtrates  from  the  first  dialyeis  of  aolntionB  D  and  E  were 
separately  saturated  with  ammoDinm  sulphate,  the  precipitates 
obtained  were  dissolved  in  water  and  the  solutions  filtered  and 
dialyzed.  The  precipitate  from  D,  thrown  down  by  dialysis,  was 
rediaaolved  in  salt  solution  and  i^^n  precipitated  by  dialysiH, 
The  two  preparations  of  globnlin  thns  obtained  were  washed 
with  water  and  with  alcohol  and  dried  over  snlphnrie  acid,  that 
from  D  weighed  4.11  grams,  forming  preparation  18,  and  that 
from  E  gave  preparation  19,  weighing  7.67  grams.  On  analyz- 
ing these  preparations,  dried  at  110",  the  following  resalts  were 
obtained  : 

Tbtoh  LnuHoi. 

IB.  It. 

Oarbon 63.21  62.18 

Hydrogen 6.83  6.83 

Nitrogea 17.99  17.88 

Sulphur 0.57  0.36 

Oiygen 23.61  33.S6 

100.00  100.00 

The  filtrate  from  the  first  preoipitatiOQ  by  dialyus  of  18  was 
nnited  with  tbe  filtrate  from  19  and  the  heat  coagulation  point 
determined  in  a  portion  of  the  solution,  in  which  ten  per  cent  of 
sodium  chloride  had  been  dissolved.  This  solntion  became  tnrbid 
at  66'  and  fiocks  separated  at  63°  in  considerable  quantity. 
After  heating  to  70*  for  some  time  and  filtering,  turbidity  occurred 
on  heating  to  71°  and  a  floccnlent  coagulnm  formed  at  73°,  about 
the  same  in  amount  as  at  63°.  After  heating  to  78°,  the  solution 
was  filtered  and  again  heated,  the  turbidity  forming  a  third  time 
at  79°  and  flocks  at  83°  in  smaller  quantity  than  before.  This 
slow  and  incomplete  coagulation  does  not  necessarily  indicate  the 
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presence  of  severs!  ooagalable  proteids  in  the  eolation,  for  there 
is  no  temperatnre-interval  between  tlie  saoceBsive  coagala,  the 
temperatare  at  which  turbidity  oocnrs  and  a  floccolent  co^nlam 
develops  being  determined,  after  the  first  coagulnm  has  formed, 
by  the  temperature  at  which  the  solntion  was  filtered.  Each  time 
the  solution  becomes  turbid  at  a  temperature  jost  above  that  to 
whiob  it  had  been  previously  heated  and  a  flocculent  coaguimn 
separates  at  three  or  four  degrees  higher. 

The  presenoe  of  salts  has  much  influence  on  the  coagulaUoD 
point,  for  another  portion  of  this  same  solntion,  to  which  no  salt 
had  been  added,  became  turbid  at  ten, degrees  tower  than  the  por- 
tion wherein  ten  per  cent,  of  sodium  chloride  bad  been  dissolved 
and  gave  the  last  flocculent  coagulnm  at  a  temperature  ten 
degrees  higher. 

The  solntion,  portions  of  which  had  served  for  the  foregoing 
observationB,  was  then  dialyzed  into  alcohol  until  concentrated  to 
one  half  its  original  volume,  when  a  considerable  precipitate 
formed  which  was  filtered  oat,  washed  with  alcohol  and  dried 
over  sulphuric  acid.  This  substance  consisted  of  a  mixtnre  of  all 
tfae  proteids  remaining  in  solntion  after  separating  the  globulin, 
as  described.  Any  albumin  or  globulin  which  might  be  contained 
in  this  precipitate  would  probably  be  lai^ely  if  not  wholly  coag- 
ulated by  the  long  treatment  with  alcohol  and  the  subsequent 
drying.  This  preparation  was  therefore  very  finely  pulverized 
and  extracted  thoroughly  with  water.  The  insoluble  residue  w»e 
then  washed  with  alcohol  and  dried,  yielding  13.1t2  grams  of  pre- 
paration 20,  which  was  found  to  have  the  following  composition: 

Tetcb  Proteid,  to. 

Carbon 53.*6  63.65  63.66 

Hjdrc^en 6.S7  6.73  6.10 

Nitrogen 16.46               16.46 

Sulphnr 1.02  ....  1.02 

Oxygen 28.S7 


The  solntion  filtered  from  30  was  further  dialyied  into  alcohol 
and  a  second  precipitate  obtained,  which,  when  washed  with  alco- 
hol and  dried,  weighed  6.64  grams  and  was  composed  as  follows: 


OgIC 


LEQUMIN   AND  OTHER  PBOTBIDS. 
Vktoh  PBomc,  tl. 

1.                        IL  Anncb 

Cwbon e).66                62.66  fiJ.60 

Hydrogen 6.70                  6.9B  6.83 

NUrogSD 16.63                  16.16  16.69 

Sulphar 1.23                1.23 

Oxygen aj.«5 

100.00 


The  filtnte  from  the  precipitate  prodaoed  by  the  first  dialysis 
into  aloohol,  from  which  preparations  20  and  SI  had  been 
obtained,  was  further  dialyzed  into  alcohol  yielding  a  second  pre- 
oipitate  which,  when  washed  with  alcohol  and  dried  over  lalphario 
acid,  weighed  2.21  grams  and  formed  preparation  23.  This  con* 
sisted  of  proteose  and,  alter  drying  at  110*,  had  the  composition 
as  follows : 

TCTOH   Pbotbosi,  tt. 

I.                   u.  A*tn«i. 

Carbon 60  96  60.76  60.86 

Bydrogen 6.78                6.72  6,76 

Nitrogen 16.53  16.79  16.66 

S"'P''"' \  .„.  ..,.  15.76 

Oiygen S 


Comparing  the  composition  of  21  with  that  of  30,  it  is  seen 
that,  excepting  carbon,  the  figares  agree  quite  well  21,  how- 
ever, oontaina  one  per  cent,  less  carbon  than  30,  which  is  easily 
explained  by  its  being  a  mixture  of  the  proteose  represented  by 
32,  and  the  proteid  represented  by  20.  Such  a  mixture  would 
be  expected  from  the  method  of  preparation. 

If  20  is  compared  with  5  and  8,  obtained  in  a  similar  manner 
from  the  pea,  by  dialysis  of  its  extracts  into  alcohol,  after  precipi- 
tation of  the  greater  part  of  the  globulin  contained  in  these 
extracts  by  dialysis  in  running  water,  it  will  be  observed  that 
they  rather  closely  agree.  It  is  hardly  possible  by  this  method 
to  obtun  entirely  pure  preparations,  but  our  results  show  that  the 
vetch  and  pea  both  contain  another  proteid  that  is  different  from 
legnmin  in  composition  and  in  properties. 
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presence  of  eeveral  coagulable  proteids  in  the  so)'  '^ 

IB  no  temperature- interval  between  the  saccey*  ^ 


temperature  at  which  tnrbidity  occurs  and  a  ^, 
develops  being  determined,  after  the  first /*-.    \ 
by  the  temperature  at  which  the  solution ,'  \   ''      ^  ^ 
the  solution  becomes  turbid  at  a  temper  '      ^  €*  ^ 
which  it  had  been  previously  heated         ^"* 
separates  at  three  or  four  degrees  hiy    \''  ' 

The  presence  of  salts  has  much  %  "^'"S- 

point,  for  another  portion  of  thir 
had  been  added,  became  turbid  "^ 
tion  wherein  ten  per  cent,  of  fi  \, 
and  gave  the   last  floccul^l'^  ^ 
degrees  higher.  ^'%.*'  > 

The  solution,  portions,!, ^^  ^  *„ 


% 


\%r*^ 


observations,  was  then  $'^  ^  %  \  ^  S 
one  half  iu  original      $*,ft-V  4"*' 

t J     _i.:-i. r  d    ■!.•*•*  * 

% 


formed  which  was  f 
over  sulphuric  acid- 
the  proteids  rems* 
as  described.     A   A 
in  this  precipitf  /,* 
ulated  by  the    j ' 
drying.    Thi  / 
and  eztrac^' 
then  wash 
paration 


•leatralized 

-jjitate  which  re- 

.iC  potash  water,  and 

.WD  down  by  Deutralizing 

^ing,  12.4  grama  of  33  wen 

imposition : 


Veiob  Fsomi),  M. 


If  this  analysis  is  compared  with  that  of  16,  it  will  be  noted 
that,  although  they  agree  in  nitrogen  content,  tbey  difier  as 
respects  carbon,  'the  sulphur  found  in  83  would  indicate  that 
S8  is  a  mixture  of  legnmin  with  other  substances.  It  seems  to  us 
probable  that  it  is  mainly  legumin  which  escaped  extraction  by 
the  salt  solution  through  imperfect  palverization  of  the  meal  or  iU 
incomplete  exhaustion  by  the  brine,  or  beoaose  it  was  preemt  in 
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a  form  which  it  may  have  assumed  in  the 


f^  tioD  of  the  solvents  to  which  the  meal 

^  q^  'ir  experience  with  other  seecls  that 

^  '•anBtiDg  the  seed  with  salt  Boln- 

'■st  cases,  it  is  impossible  to 


,    "T^"^ 


legnmin  found  in  the 
following  fractional 


,  "•,_  *■  ■*y^  '^  '"n  per  cent 

^  ""i^  extract  was 

^  '^■^  •'  .a,  thns  precipi- 

^  /•\?S>^  '°^    ''^''®  solution 

■'".^  'b^  jight  per  cent,  of  salt, 

^  ^  (ill  amount  of  insolnble 

f      '^   ^  ''^^^  ^^^  added.     On  stand- 

.  ^b       4."^  ^  precipitated  collected  on  the 

■•*'%f  i^w^  -'  "B  a  sticky  deposit,  leaving  the 

->    ^^  V  latter  was  then  decanted  and  the 

'y   -Ot.  ,  of  proteid  washed  with  water,  which 

*  ,ae  and  become  brittle,  so  that  it  was  easily 

(jowder. 
^  repeatedly  with  water  the  proteid  was  thor- 
■ed  with  dilute  alcohol,  then  with  absolute  alcohol, 
.  over  sulphuric  acid.    This  preparadon,  24,  weighed 
-ams. 
-oe  solution  decanted  from  SI  was  cooled  in  an  ice  box  over 
-light  and  the  clear  eupematant  liquid  poured  from  the  perfectly 
traDBparent  semidnid  layer  which  had  thus  formed  on  the  bottom 
of  the  beaker.    After  washing  and  drying,  12.9  grams  of  prepara- 
tion 35  were  obtained.     The  solution  decanted  from  35  was  mixed 
with  an  equal  volnme  of  distilled  water  and  left  over  night  in  the 
ice  bos.    A  transparent  layer  of  proteid  was  ^ain  deposited, 
which,  when  washed  and  dried,  yielded  4.00  grams  of  26. 

The  solution  decanted  from  36  was  saturated  with  ammonium 
sulphate,  the  precipitated  proteid  dissolved  in  salt  solution,  and 
after  filtering,  the  proteid  was  precipitated  by  dialysis.  The 
globulin  thus  separated,  after  washing  and  drying,  weighed  3.36 
gf^ms,  and  formed  preparation  27. 

The  following  figures  were  obtained  by  analyzing  these  pre- 
parations when  dried  at  110°. 
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To  facilitate  oompariaon  these  analysee  are  here  tabnlated. 

Pea  Frotbid.  VsraH  Pbotkoil 

B.                   8.  M. 

Carbon 63.33  63^  63.S6 

Hjdroeen 6.98                6.99  8.70 

Nitrog«n 16.U  16.69  16.16 

Sulphni- 1.00                  1.01  l.OJ 

Oijgen 22.66  il.11  Sl.JT 

100,00      100.00         100.00 

It  will  be  noted  that  thiB  proteid  contains  more  carbon  and  Imb 
nitrogen  tban  l^nmin  and  neatly  twice  as  mncfa  snlpbnr. 

Whether  it  is  a  globolin  solnble  in  extremely  dilnte  salt  soln- 
tions  or  an  albnmin  soluble  in  pore  water,  we  have  not  as  yet 
undertaken  to  ascertain,  for  want  of  time. 

The  residue  of  the  meal  extracted,  as  de«oribed,  with  salt  solu- 
tion, was  treated  with  two-tenths  per  cent  potash  solntion,  a 
portion  of  the  alkali  extract  was  filtered  clear  and  nentraliEod 
with  very  dilnte  hydrochloric  acid.  The  precipitate  which  re- 
salted  was  dissolved  in  two-tenths  per  cent,  potaab  water,  and 
after  filtering  perfectly  clear,  i^ain  thrown  down  by  nentrallring 
with  hydrochloric  acid.  After  drying,  IS. 4  grams  of  33  were 
obtuned,  having  the  following  composition : 

Tbtob  Fbothd,  It. 

Oirboa 63.00  6t9S  63.00 

HydrogeD 8.91  7.02  6.97 

Hitrogen 16.46                 16.t5 

Sulphur 0.B3                 0.63 

Oijtfm !3.05 


If  this  analysis  is  compared  with  that  of  16^  it  will  be  noted 
that,  although  they  agree  in  nitrogen  content,  they  differ  as 
respects  carbon.  The  snlphar  found  in  23  would  indicate  that 
33  is  a  mixture  of  legnmin  with  other  substances.  It  seems  to  ns 
probable  that  it  is  mainly  legnmiu  which  escaped  eztracttOD  by 
the  salt  solution  through  imperfect  pulverization  of  the  meal  or  its 
inoomplete  exhaastion  by  the  brine,  or  beoaose  it  was  present  in 
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the  salt-inBolabU  form,  a  form  which  it  mny  have  aasnmed  in  the 
seed  itself,  or  uoder  the  aotion  of  the  aolTenU  to  which  the  me*l 
was  snbjeoted.  It  has  been  oar  experienoe  with  other  seeds  that 
extractions  with  alkali,  after  ezhanstiDg  the  seed  with  salt  soln- 
tion,  yields  products  which,  in  most  cases,  it  is  impossible  to 
purify. 

In  order  next  to  determine  whether  the  legumin  found  in  the 
vetch  seed  is  a  single  proteid  or  a  mixtare,  the  following  fractional 
predpitations  were  made. 

One  kilogram  of  the  meal  was  extracted  with  ten  per  cent, 
sodium  chloride  solution  and,  after  filtering  clear,  the  extract  was 
saturated  with  ammonium  snlphate  and  the  proteids,  thus  precipi* 
tated,  dissolved  in  300  cc.  of  ten  per  cent  brine.  The  aolntioa 
now  measured  400  c.o.  and  coDtained  about  eight  per  cent,  of  salt. 
After  filtering  perfectly  dear,  from  a  small  amount  of  insoluble 
matter,  an  equal  Tolnme  of  distilled  water  was  added.  On  stand* 
ing  a  short  time  the  proteid  thus  precipitated  collected  on  the 
sides  and  bottom  of  the  beaker  as  a  sticky  deposit,  leaving  the 
solution  nearly  clear.  The  latter  was  then  decanted  and  the 
translucent,  gummy  mass  of  proteid  washed  with  water,  which 
caused  it  to  turn  opaque  and  become  brittle,  so  that  it  was  easily 
rubbed  to  a  coarse  powder. 

After  washing  repeatedly  with  water  the  proteid  was  thor* 
ougbly  washed  with  dilute  alcohol,  then  with  absolute  alcohol, 
and  dried  over  sulphnrio  acid.  This  preparation,  S4,  weighed 
13.4  grams. 

The  solution  decanted  from  34  was  cooled  in  an  ice  box  over 
night  and  the  clear  supernatant  liquid  poured  from  the  perfectly 
transparent  semiflaid  layer  which  had  thus  formed  on  the  bottom 
of  the  beaker.  After  washing  and  drying,  12.9  grams  of  prepara- 
tion S6  were  obtained.  The  solution  decanted  from  26  was  mixed 
with  an  equal  volume  of  distilled  water  and  left  over  night  in  the 
ice  box.  A  transparent  layer  of  proteid  was  again  deposited, 
which,  when  washed  and  dried,  yielded  4.00  grams  of  36. 

The  solution  decanted  from  36  was  saturated  with  ammonium 
snlphate,  the  precipitated  proteid  dissolved  in  salt  solntion,  and 
after  filtering,  the  proteid  was  precipitated  by  dialysis.  The 
globulin  thus  separated,  after  washing  and  drying,  weighed  3.3S 
grams,  and  formed  preparation  27> 

The  following  figures  were  obtained  by  analyzing  these  pre- 
parationa  when  dried  at  110°. 
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Vetch  Lbgdmi.''. 

It.  19.                tS.                 ». 

OarbOD ; 6S.06  61.78            S2.17            61.04 

Hydrogen 6.99  e.89             6.91             7.06 

Nitrogen 18.02  18.06           lT.70           ia.02 

Sulphur 0.56  0.18  ) 

Oxygen 22.38  2i.79  ( 

10000  100.00          1 


33.88 


Several  grams  of  preparation  E,  desoribed  on  page  276,  were 
dissolved  in  a  very  little  two-teDtbs  per  cent,  potash  water,  the 
solation  was  diluted  considerably  with  distilled  water  and  car- 
bonio  acid  gas  passed  through  it.  At  first  the  solntioo  remained 
clear,  bat  after  a  time  the  proteid  snddenly  and  almost  completely 
separated  as  a  volominons  precipitate,  the  filtrate  from  which 
yielded  bnt  a  traoe  of  proteid  on  saturating  with  ammonium  sul- 
phate. The  precipitate  was  washed  with  water  and  then  treated 
with  salt  solution.  A  part  dissolved  and  the  rest  was  converted 
into  a  swollen  gelatinous  mass  which  rendered  filtration  impossi- 
ble. After  standing  over  nigbt  the  solution  was  poared  off  and 
the  gummy  residue  was  washed  by  deoantation,  at  first  with  salt 
solution  and  then  with  water.  On  washing  out  the  salt,  the  resi- 
due lost  its  gummy  character  and  became  a  dense,  rapidly  settling 
precipitate  which  was  readily  collected  on  a  filter  and  completely 
washed  with  water  and  then  with  alcohol.  After  drying  over 
sulphuric  acid  it  furnished  2.62  grams  of  preparation  S8.  This 
peculiar  behavior  of  legumin  which  has  lost  its  solubility  in  salt 
solution,  we  have  observed  in  a  number  of  cases. 

E,  when  treated  direotly  with  salt  solution,  behaved  in  exactly 
the  same  manner  as  the  precipitate  obtuned  by  passing  carbonic 
acid  through  its  solution  in  dilute  potash  water^  that  is,  a  part  dis- 
solved and  a  part  remained  as  a  gummy  residue,  which  was  dehy- 
drated (?)  by  washing  with  water.  The  saline  solution  described 
above,  which  had  been  decanted  from  the  pari  of  the  carbonic 
acid  precipitate  which  was  insoluble  in  salt  solution,  was  filtered 
clear  and  dialyzed  free  from  chlorides.  The  precipitate  which 
resulted  was  filtered  out,  washed  and  dried  in  the  usual  manner, 
and  yielded  39.  These  two  preparations  were  found  to  have  the 
following  composition : 
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TMTOB   LiaiTMDI. 

Cartmn 62.11  6I.1 

HydrogsD 6.82  S,! 

Nitrogen 18.17  18,( 

Sulphur 0,53  0.' 

Ozfgeu aa.37  aa.' 

lOO.DO  1D0.< 


Several  grsm»of  preparation  17  were  disBolved  in  a  little  two- 
tentbs  per  cent,  potash  water  aad  the  reBulting  clear  Bolution 
was  neutralized  with  dilate  aoetio  aoid,  thereby  precipitating  the 
proteid,  A  portion  of  this  precipitate  was  tested  with  ten  per 
cent,  sodium  chloride  solution  and  found  to  dissolve  to  a  large 
extent  and  on  warming  to  50°  nearly  all  went  into  solution. 
The  renuunder  of  the  precipitate  was  washed,  dried  and  analyzed 
with  the  following  results : 

Tetch  LBeoHiH,  H. 

CarboD fii.06 

Hjdrogea 6.80 

Nitrogen 17.98 

Sulphur 0.5S 

Oiygen aa.63 

100.00 


Another  portion  of  preparation  17  was  treated  with  two- 
tenths  per  cent,  hydrochloric  acid  and  yielded  a  dear  solution, 
which  was  neutralized  with  one-half  per  cent  sodium  carbonate 
solution.  The  resultiog  precipitate  was  partly  soluble  in  ten 
per  cent,  salt  solution.  It  was  washed  and  dried  and,  as  prepara- 
tion 81,  gave  the  following  figures  when  analyzed  : 

Vetch  Liaminr,  11. 

H;<1t<^d 6.61 

Nitrt^D 

Sulphur 

OirB»n 

100.01 
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For  oonyenienoe  of  oomparison  the  SDalyees  of  legnmin  &om 
the  Tetoh  are  brought  together  Id  the  following  tables : 


SuiixiBi  OF  Akxlibes  of  Tbtoh  Lbouhih. 


It. 


U. 


18. 


It. 


U. 


<krbon 52.i5  B1.9S  63.21  52.IS  62M  S1.18 

Hydrogen  ....  6.9S  6.93  6.82  6.83  6.99  6.89 

NitM^m 18.04  17,98  n.99  11.89  18.02  18.06 

Sulpbui 0.50  0.45  0.31  0.B6  0.56  0.48 

Oxygen 33.03  22.61  22.61  22.65  32.38  33.19 

100.00      100.00       100.00      lOO.OO       100.00       100.00 

».  IT.  18.  ».  10.  11. 

Oarboil 62.17  63.04  52.11  ei.S9  53.06  62.13 

H7dr<^ii e.91  1.0S  6.83  6.83  6.80  6.68 

Nitrogen 11.10  18.03  18.11  18.09  11.98  18.10 

SolphuT ^23  21  33  88  ^'^^  "'^'^  ^'^^  "•*'' 

Oxjgen i     '  23.37  32.74  33.63  32.60 

100.00      100.00      100.00       100.00      100.00       100.00 

It  will  be  Been  from  the  foUoving  statemeDt  that  the  composi- 
tion of  legnmin  from  the  pea  is  identical  with  that  ftom  the 
vetch. 

Lwuinir. 

PBi  Tbtoh 

Annas  or  IB        AToiun  It  a 

tatljtttoa  Ul  ■nuljKaall  U 

jirtpmUoDi.  prfpmUou. 

Carbon 52.30  63.09 

Mjitogou 1.03  6.88 

Nitrogen 11.93  18.03 

Sulphur 0.39  0.46 

Oiygen 33.45  23.56 

100.00  100.00 

What  we  have  already  stated  conoerning  the  properties  and 
reactions  of  pea  legnmin  applies  strictly  to  that  from  the  vetch 
except  in  two  particulars.  The  solutions  of  pea  legamio  in  tea 
per  cent,  brine  when  heated  nearly  to  boiling  beoome  tnrbid 
and,  after  a  time,  a  considerable  coagulum  separates  in  the  form 
of  a  semi-aplid  clot.  Similar  Bolutions  of  the  vetch  legnmin,  on 
the  other  hand,  remain  perfectly  olear,  even  after  prolonged 
boiling. 
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Many  osrefallf  oondocted  experiments  made  with  the  legnmin 
from  each  of  these  seeds,  wherein  the  same  qaaotity  of  globalio 
was  disBotved  in  the  same  amount  of  salt  solation  of  the  same 
strength,  were  narried  ont  side  by  side,  bat  always  with  the 
same  results,  the  pea  legumia  coagulating  to  a  greater  or 
less  extent  while  the  vetob  legumin  remaioed  wholly  an- 
aSeoted. 

Tiiat  this  difference  is  due  to  some  foreign  substanoe  is  indi- 
cated by  the  following  experiment.  A  quantity  of  ten  per  cent, 
aodinm  chloride  extract  of  pea  meal  was  filtered  clear  and  divided 
into  two  parts,  one  of  which  was  dialyzed  directly,  the 
other  was  saturated  with  sodium  chloride  and  filtered  clear. 
The  latter  solution  was  less  viscid  and  much  more  easily  filtered, 
presumably  due  to  the  removal  of  gum.  This  solution,  saturated 
with  salt,  was  then  dialyzed. 

The  globulin  precipitated  by  dialysis  from  each  of  the  above- 
named  solutions,  was  dissolved  in  brine  to  new  solutions  contain- 
ing tea  per  cent,  of  globulin  and  eight  per  cent  of  sodium  chloride. 
When  these  two  solutions  were  heated,  eide  by  side,  in  the  same 
water  bath  and  for  the  same  length  of  time,  a  most  marked 
difference  was  observed  in  the  quantities  of  coagulum  that 
appeared.  B^b  solution  eontuned  a  small  quantity  of  the  pro- 
teid  coagulating  at  about  80",  so  that  after  heating  to  8S°  for 
some  time,  they  were  filtered  clear  and  again  heated. 

Each  solution  then  became  turbid  at  93"  and,  after  heating  the 
bath  to  boiling  for  a  little  Ume,  the  solution  of  the  globulin  from 
the  salt  saturated  extract  became  ourdy,  from  the  separation  of 
a  moderate  quantity  of  coagulum,  while  that  from  the  unsatura- 
ted extract  set  to  a  firm  opaque  jelly,  so  that  the  tube  could  be 
inverted  without  displacement  of  its  contents. 

The  second  difference  noted  was  very  slight,  but  appeared  to 
be  constant.  By  precipitating  the  legumin  from  the  pea  by 
dialysis,  the  proteid  was  obtained  in  the  forms  of  spheroids 
which  showed  little  tendency  to  adhere  in  masses,  while  that 
from  the  vetch  was  always  obtained  in  more  or  less  coherent 
lamps  which,  however,  were  not  at  all  fluid  and  gummy,  but  were 
easily  broken  up  on  stirring.  In  our  opinion,  the  legnmin  from 
these  two  seeds  is  one  and  the  same  substance,  or  must,  at  least 
for  the  present,  be  so  regarded. 
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1.  So  far  as  we  have  investigated,  peas  and  vetches  oootain  the 
same  proteids,  which  are  nearly  if  not  entirely  solnble  in  ten  per 
cent,  aodinm  chloride  solutioD. 

2.  The  greater  part  of  these  proteids  oonsists  of  a  globulin,  the 
Legumin  of  Braoonnot,  which  is  readily  precipitated  by  dialysing 
its  salt  Bolations. 

The  prevalent  idea  that  legnmin  is  solnble  only  Id  acida  and 
alkalies  is  erronous,  it  having  been  proved,  notably  by  Ritthaosen, 
to  be  a  true  globulin.  The  composition  of  legnmin,  as  shown  by 
the  average  of  onr  accordant  analyses  of  thirty-one  prepara- 
tions obtained  from  the  seeds  of  peas  and  vetches,  is  the 
following : 

LBQUHnr. 

Carbon 61.16 

Bfdrc^n 6,96 

Nitrogen 17.98 

Sulphur 0.<3 

Oiygeo 3S.18 

lOO.ao 

Legumin  is  abundantly  solnble  in  solutions  cooUuning  above 
five  per  cent,  of  sodium  chloride,  ia  those  containing  less  salt  it 
is  not  so  soluble,  the  amount  held  in  solution  decreasing  as  the 
salt  content  diminishes,  so  that  it  is  but  sparingly  soluble  in  solu- 
tions containing  lesit  than  one  per  cent,  of  salt.  By  dilntion  with 
water,  strong  saline  solutions  of  legnmin  are  abundantly  precipi- 
tated. 

By  saturation  with  sodium  chloride  or  magnesium  sulphate,  its 
sodium  chloride  solutions  are  not  precipitated;  by  saturation 
with  sodium  sulphate  at  26"  they  are  not  precipitated,  but  at 
higher  temperatures  more  or  less  is  thrown  down,  and  by  satura- 
tion with  sodium  sulphate  at  34",  precipitation  is  very  nearly 
complete.  With  nitric  acid,  Millon's  and  Adamkiewlc's  reagents 
it  gives  the  usnal  proteid  reactions. 

With  strong  solutions  of  legnmin  the  biuret  teat  gives  a 
violet  color  at  first,  which  on  standing  becomes  crimson  red, 
similar  to  the  color  produced  by  peptones. 

The  legum'm  obtained  by  us  from  the  vetch  is  not  coagulated 
by  heat  nor  even  tendered  turbid  by  prolonged  boiling  of 
strong  eolntions. 
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The  legumin  prepared  hj  us  from  the  pea  ia  pani;  coagolat^d  hj 
heatiDg  BtroDg  eolutioDS  in  a  boiling  water  bath,  and  aets  to  a 
firm  jetly  after  thus  heating  for  some  time.  These  differences  id 
their  behavior  on  heating,  and  a  greater  tendency  of  the  vetch 
legumin  to  cohere  in  semi-Bolid  lumpa  when  precipitated  by 
dialyaiB,  are  Uie  only  pointB  of  disBimilarity  which  a  rigid  com- 
parison of  preparations  from  the  two  seeds  has  revealed. 

These  differeDoes,  in  onr  opinioD,  are  due  to  the  substances  with 
which  the  proteid  ie  asBociated  In  the  two  seeds,  for  saturation 
of  the  pea  extracts  with  sodium  chloride,  before  precipitating 
the  legnmin  by  dialy«B,  greatly  diminished  the  amount  of  co- 
agulnni  given  by  the  pea  legnmin. 

3,  Besides  the  legnmin,  the  pea  and  vetch  contain  another 
proteid  in  small  amount,  either  an  albumin  or  a  globalin,  solu- 
ble in  extremely  dilate  salt  solutions,  and  coagalated  by  heating 
its  solutions  to  80°,  l^is  substance  we  have  not  studied  further 
than  to  make  two  preparations  for  analysis  trom  the  pea  and  one 
from  the  vetch.  These  were  obtained  io  an  insoluble  form  by 
ooagnlatiug  with  alcohol,  so  that  the  properties  and  reactions  were 
not  determined.  The  composition  of  this  proteid  is  shown  by  the 
following  average  of  three  closely  agreeing  analyses : 

FBOTtm  OF  Fba  and  Vkkb. 

CarbOD GMS 

H7drog«n 6.89 

Nitrogen 18.43 

Sulphur 1.01 

Oxjgen 32.19 

100.00 

4.  Id  addition  to  the  foregoing  proteids  a  very  little  proteose 
was  found  in  the  extracts  of  both  these  seeds. 

6.  No  attempt  has  yet  been  made  to  determine  the  total  quan- 
tity of  proteids  in  these  seeds,  nor  to  study  minutely  the  proteids 
that  occur  in  them  in  small  proportion. 
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CONGLUTIN  AND  VITELLIN. 

Br  Tbohas  B.  Osbokne  and  Gkobos  F.  Cahpbrli. 

Review  of  the  literature  relating  to  the  plant  proteids  hitherto 
deecribed  as  Conglntin  and  Yitellin,  shows  that  the  subject  is  in 
great  coofusioD,  which  can  oulf  be  cleared  up  by  a  thorough 
exam! nation  of  the  seeds  from  which  these  proteids  are  eaid  to 
have  been  obtained.  This  is  the  more  important,  because  of  lata 
years  various  investigations  have  been  made  in  which  these  pro- 
teids have  figured  as  the  subject  of  study,  while  the  fact,  that  the 
purity  or  even  the  identity  of  the  proteid  employed  is  very 
doubtful,  has  been  entirely  overlooked  or  ignored.  Thus  the 
results  of  observations  on  the  globulin  of  lupins  have  been 
applied  to  the  globulin  of  the  sqaash,  hemp  and  other  seeds,  it 
being  apparently  nnknowu  that  these  two  proteids  are  very  dis- 
tinct substances.  Further,  the  composition  and  reactions  of  most 
of  these  bodies  have  never  been  adequately  stndied,  nor  the 
means  of  preparing  them  in  a  state  of  purity  ascertuned. 
Recent  authors  are  mostly  oontent  to  call  these  proteids  vegeta- 
ble vitellin  and  to  assume,  with  little  reason,  that  the  proteid 
from  the  many  seeds  in  which  vitellin  has  been  said  to  occur  is 
one  and  the  same  substance.  With  the  object  of  determining,  so 
far  as  may  be  practicable,  the  true  relations  of  the  globulins 
found  in  the  various  seeds  hitherto  alleged  to  contain  conglutin 
and  vitellin,  this  investigation  was  undertaken. 

Almonds. 

The  proteid  first  discovered,  which  has  since  been  known  as 
conglutin,  was  found  in  the  seed  of  the  almond  by  Promt  (Jour, 
de  pbys.,  de  chim.,  d'histoire  naturelle  et  des  arts  54,  1 99)  and  by 
him  named  Amandin. 

Dumas  and  Cahoure  (Jour.  f.  prakt.  Chem.  28,  398)  described 
and  analyzed  preparations  obtained  from  almonds,  peach  and 
plum  seeds,  and  considered  them  to  be  legumin,  identical  with 
that  of  a  large  number  of  other  seeds. 

According  to  Roofaleder  (Ann.  der  Chem.  u.  Pharm.  46,  155), 
the  proteid  described  by  Dumas  and  Cahonrs  is  difierent  from 
legumin  as  nnderstood  by  Liebig  and  others.  Norton  (Am.  Jour. 
S<uenoe  (2)  V.  22)  analyzed  proteid  preparations  whiofa  he 
obtained  from  the  almond  and  oon»dered  them  to  be  legumin. 
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RitthaneeD  (EiweisskSrper,  Bodd,  1872)  described  the  proleid 
of  the  almond  nnder  the  name  oonglntin.  He  later  (Joar.  f. 
pntkt.  Chem.  26,  432,  1882)  obtained  from  the  peach  kernel  a 
proteid  whioh  he  considered  to  be  conglatin,  identical  with  that 
of  almonds  and  lupins. 

The  details  of  onr  investigation  are  as  follows :  A  qnantity  of 
sweet  almond  meats  deprived  of  the  brown  skin  (tegmen)  were 
crashed  and  treated  with  ether  to  remove  oil.  Seventy-five 
grams  of  the  oil-free  meal  were  then  extracted  with  ten  per  cent, 
sodium  chloride  solation,  the  extract  was  filtered  clear  and 
dialyzed  until  free  from  chlorides.  The  globalin  separated  at 
first  in  minate  spheroids,  whioh,  on  settling  to  the  bottom  of  the 
dialyzer,  united,  forming  a  viscid  semi-fluid  translucent  mass  of  a 
pale  straw  color.  After  decanting  the  solation,  the  globnlin, 
which  had  separated,  was  again  dissolved  in  ten  per  cent,  sodium 
chloride  brine  and  reprecipitated  by  dialysis.  The  proteid, 
obtained  in  the  same  condition  as  before,  was  washed  with  water, 
and  with  alcohol,  dilate  at  first  and  afterwards  gradually 
increased  in  strength,  and  finally  was  dehydrated  with  absolute 
alcohol  and  dried  over  sulphuric  acid.  This  preparation,  1, 
weighed  6.72  grams,  was  a  snow  white,  dense  powder,  and,  after 
drying  at  110°,  gave  the  following  results  on  analysis : 


Carbon 51,49  51.32  81.*1 

Hydrogen 1.33*  6.86  6.86 

Nitroiten 19.59  19.63  19.63  19.47 

Sulphur 0.39  ....  0.39 

Oiygen 31.81 

100.00 


Another  preparation  of  this  globulin  was  made  by  crushing  a 
quantity  of  fresh,  shelled,  "  Jordan  almonds,"  and  extracting  the 
oil  with  petroleum  naphtha.  After  freeing  from  naphtha,  the 
greater  part  of  the  skins  was  separated  by  dfting.  100  grams 
of  the  meal  were  then  extracted  with  one  liter  of  water  and  the 
solution  filtered  and  saturated  with  ammoninm  sulphate.  The 
precipitate  produced  was  filtered  out,  dissolved  in   water,  the 

*  Omitted  in  average. 
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reenltiDg  BOlntioD  filtered  perfectly  clear  and  dialyzed  until  free 
from  chlorides.  The  proteid  which  on  dialysiB  deposited  with 
the  same  appearance  and  characters  as  the  first  preparation,  was 
washed  with  water,  dilate  alcohol,  stronger  alcohol  and  then 
dehydrated  with  absolate  alcohol  and  dried  over  salphario  acid. 
Sixteen  grams  were  obtained,  eqn^  to  sixteen  per  cent,  of  the 
meal.  This  preparation,  owing  to  the  seed-integnment,  which 
had  been  bnt  partly  removed,  was  somewhat  red  in  color.  After 
drying  at  110^,  analysis  gave  the  following  results ; 

AVIHIIDI,    t, 

CorboD Bl.*9                61.49 

Hydrogen 6'86                  6.8B 

Nitrogen 19,31  19.06  19.16 

Sulphur 0.«                 O.ii 

Oxygen , 23.06 


For  a  third  preparation  Jordan  almonds  were  drenched  with 
hot  water  for  a  moment  to  loosen  the  skins,  wbiob  were  then 
easily  detached ;  the  meats  were  squeezed  in  a  drag  press  to  sep- 
arate the  greater  part  of  the  oil.  The  remainder  of  the  oil,  after 
dehydrating  the  pressed  meats  with  absolute  alcohol,  was 
extracted  with  naphtha.  The  residne  was  freed  from  naphtha  by 
evaporation  and  ground  to  a  fine  powder.  There  was  thns 
obtained  from  900  grams  of  almonds  380  grams  of  oil-free  meal. 
This  was  thoroaghly  extracted  with  ten  per  cent  eodiam  chloride 
brine  and  the  extract  filtered.  A  turbid  liquid  resulted  which 
was  saturated  with  ammoninm  sulphate.  The  proteid  thus  pre- 
cipitated was  dissolved  in  ten  per  oent.  sodium  chloride  brine  and 
the  solution  after  filtering  perfectly  clear  was  dialysed  until  nearly 
fi-ee  from  chlorides.  The  solution  was  then  decanted  from  the  aerai- 
fluid,  visoid  precipitate  which  had  formed,  and  this  was  washed 
with  water  and  alcohol,  dehydrated  with  absolute  alcohol  and 
dried  over  sulphuric  acid.  The  proteid  thus  obtained  weighed 
eixty-six  grams.  The  filtrate  from  this  preparation  was  saturUecl 
with  ammonium  sulphate,  the  precipitate  was  filtered  ont,  dis- 
solved in  a  little  water  and  the  filtered  solution  was  dialyeed. 
This  second  dialyds  yielded  iwenty-seven  grams  more  of  globalin, 
wbiob  were  added  to  that  before  obtained,  making  in  all  ninety 
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three  grama,  beiog  twenty-fonr  and  oce-half  per  cent,  of  the  oil- 
free  meal.  Analyeis  of  this  preparation,  3,  dried  at  110°,  gave 
result§  as  follows :  , 

AWAKDIK,  t. 

Carbon 61.18  B1.18 

Hydrogen 6.99  6.98 

Kilrc^n 19.30  19.37  19.33 

Sulphur 0,48  ....  0.48 

Oijgen ...  22.02 

100.00 


A  portioD  of  3  was  dissolved  in  sodium  chloride  solution  and 
dialyzed  into  dilute  alcohol  in  the  hope  of  obtaining  the  globulin 
in  the  form  of  crystals.  No  distinct  crystals  resulted,  and  after 
remaioing  about  two  weeks  in  alcohol  the  precipitated  proteid 
was  readily  redissolved  in  salt  solution,  not  having  been  coagu- 
lated by  the  alcohol,  and  the  clear  solution  was  dialyzed  in  water 
nntil  free  from  chlorides.  After  washing  and  drying  in  the  usual 
manner  this  preparation,  4^  was  analyzed : 


Amahdik,  4. 

I. 

11. 

Ayetne. 

Carbon 

61.39 

61.32 

61.36 

Hjdrogen 

6.99 

6,90 

6.95 

Nitrogen 

18.32 

19.36 

19.34 

Oxjgen 

21.90 

100.00 

Aeh 

0.20 

Peach  Kernel. 

Rittbansen  states  that  peach  seeds  contain  the  same  proteid  as 
the  almond,  a  fact  in  harmony  with  the  close  botanical  relations 
of  the  two  plants. 

We  obtained  this  proteid  from  peach  pits  in  the  following  man- 
ner :  The  seeds  were  freed  from  the  skin  (legmen)  by  cutting  it 
away  with  a  knife  and  were  then  ground  with  ether  to  a  powder 
and  freed  from  oil.  Only  a  small  quantity  of  seeds,  yielding  but 
twenty  grams  of  oil-free  meal,  were  at  the  time  available.  This 
was  extracted  with  ten  per  cent,  sodium  chloride  solution  and  the 
clear  filtered  extract  dialyzed.    The  globulin  separated  in  sphe- 
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Toids,  which  settled  to  a  traDsIncent  viscid  semi-flaid  miu  like 
that  ^om  the  almoads.  The  solution,  when  freed  from  chlorides 
by  dialysis,  was  decanted  from  the  precipitate  and  the  latter  was 
washed  with  water,  alcohol  and  absolute  alcohol  and  dried  over 
sulphuric  acid  ;  2.44  grams  or  12.2  per  cent,  of  the  meal  were  so 
obtained.     Analysis  of  this  preparation  gave  the  following  reenlta: 


AiiAiiDni, 

PBOU    THE 

PlACB, 

1. 

51.06 
6.86 

B1.02 

e.T9 

6.B3 

NitrogeD.... 

19.20 

19.36 

19.38 

Sulphur 

0.48 

0.48 

Oijgm 

as.37 

100.00 

Ash 

0.62 

Owing  to  the  small  quantity  of  5»  it  was  not  possible  to  com- 
pare its  reactions  throughout  with  those  of  amandin  from  the 
almond,  but,  bo  far  as  could  be  observed,  the  two  were  ideatical 
in  all  respects,  and  there  can  be  no  doubt  that  they  are  the  same 
substance. 

Id  the  following  table  the  foregoing  results  may  be  compared 
with  those  obtained  by  earlier  investigators,  in  their  work  upon 
the  proteid  of  the  almond,  peach  and  plum  : 


Carbon 50.89 

Hjrdrogea  ..      6.11 
Sitn^^ 18.93 


Sulphur 

PhosphoruB .      

Oxjgen 33.41 

100.00 


6.56 

6.64 

11.33 

11.16 

.  0  sa 

0.21 

LOG 

0.61 

24.24 

24.40 

100.00 

100.00 

Carbon 60.44 

Hydrogen 6.85 

Nitrogen 18.61 

Sulphur 0.43 

Oiygen 23.61 

100.00 
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Amakdin. 

"'mondi."""  PBdCh. 

OarboD fil.41  ei.4d  Sl.lS  51.36  ei.04  COO 

HjdlDSen :  6.86  6.SE  6  99  6.9G  6.83  6.90 

Kltrotreu 19.4T  19.16  19.33  19.34  19.2S  19.3S 

Sulptiur 0,39  0.4*  0.48  0.45  0.44  0.4* 

Oxjgen 21.87  22.06  22.02  21.90  22.31  22.04 

lOO.OU      100.00      100.00      100.00      lUO.OO      100.00 

Amandm,  that  has  beeo  driecl  over  ealpburio  acid,  when  mixed 
irilb  oold  water  dissolves  to  a  very  alight  extent  and  forms  a 
gnmmy  plastic  mses.  In  water  heated  to  about  08*  amandin 
melts  to  a  traosparent  mass  and  a  considerable  portion  goes  into 
solution,  wbicli  in  part  separates  out  on  cooling,  and  is  redis- 
solved  on  beating  again.  Boiling  the  solution  oansee  but  a  slight 
turbidity. 

The  precipitate  formed  by  cooling  the  hot  water  solution  of 
amandin,  dissolves  completely  on  addition  of  a  little  nitric  acid, 
but  if  more  nitric  aoid  be  added,  »  precipitate  falls  which  dis- 
solves on  warming  and  reappears  on  cooling  in  exactly  the  mao- 
ner  of  a  proteose. 

In  ten  per  cent,  sodium  chloride  solution  this  proteid  dissolves 
readily  to  a  slightly  opalescent  liquid,  no  insoluble  "  albuminate  " 
being  formed  by  drying,  as  is  the  case  with  most  vegetable  glob- 
ulins. 

A  solution  containing  ten  per  cent,  of  amandin  dissolved  in  ten 
per  cent,  sodinm  chloride  brine  gives  an  abundant  precipitate 
when  poured  into  much  distilled  water,  bnt  if  only  a  small  amount 
of  proteid  is  dissolved  in  the  brine  do  precipitate  is  produced  by 
dilution. 

Salt  solution  of  amandin  is  not  precipitated  by  saturating  with 
sodium  chloride.  By  saturating  with  magnesium  sulphate  it  is 
partly  thrown  down.  Saturation  with  sodium  sulphate  or  ammo- 
nium sulphate  completely  precipitates  it. 

Nitric  acid  added  to  the  sodium  chloride  solution  forms  a  pre- 
cipitate soluble  in  an  excels  of  acid  which,  on  heating,  gives  the 
usual  xanthoproteic  reaction. 

With  mercuric  chloride  solution  no  precipitate  is  formed. 

With  picric  acid  and  also  with  tannic  acid  heavy  precipitates 
are  produced. 

Amandin  is  readily  soluble  in  very  dilute  acetic  acid.    The 
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acetio  eolation  yields  an  abandaDt  precipitate  with  potassiom 
ferrooyanide  that  ia  difiScnltly  Bolable  id  an  excefls  of  this  salt  to 
a  solntioD  precipitable  by  dilating  with  water.  In  concentrated 
glycerine  the  dty  proteid  dissolves  qnite  readily,  the  clear  solu- 
tion yielding  s  considerable  precipitate  on  adding  absolnte  alcohol. 

Concentrated  hydrochloric  acid  dissolves  it,  with  development 
of  a  violet-bine  color  on  staDding.  By  heating  in  qnite  dilate 
aniphnric  acid  a  solution  is  obtaioed  which  becomes  turbid  on 
cooling,  the  proteid  being  far  leas  soluble  in  enlphuric  than  in 
hydrochloric  or  acetic  acidn.  With  the  biuret  teat  and  also  with 
glaoial  acetic  acid  and  concentrated  sulphuric  add  together,  sola- 
tioDS  of  this  globulin  give  a  fine  violet  color. 

After  solution  in  very  dilute  potash  water  and  precipitaUon  by 
neutralidng  with,  acetio  acid,  amandin  retains  its  original  solubil- 
ity in  salt  solutions. 

A  ten  per  cent,  sodium  chloride  solution,  containing  live  per 
cent,  of  amandin,  becomes  tnrbid  when  heated  to  7S°,  and  at  80° 
docks  form  in  small  quantity  which  slowly  increase  on  gradually 
raising  the  temperature,  but  only  a  small  part  of  the  proteid  ia 
coagulated  even  by  boiling. 

Having  thus,  as  we  believe,  established  this  proteid  as  a  chemi- 
cal species  quite  distinct  from  all  others  hitherto  investigated,  it 
in  proper  to  restore  the  designation  Amandin  given  it  by  Proust, 
its  discoverer,  and  to  discard  for  it  the  names  vitellin  and  conglu- 
tin,  which  are  associated  with  many  erroneous  statements  as  to 
its  occurrence,  composition  and  characters. 

Walnut,  Jufflana  regia. 

Ritthausen  (Jour.  f.  prakt.  Chem.,  24,  257)  prepared  the  pro- 
teid from  this  seed,  but  owing  to  the  large  amount  of  tannin 
present  in  the  skins,  he  found  much  difficulty  in  obtaining  satis- 
factory results. 

As  Kittbansen's  preparations  differed  widely  in  composition, 
and  as  he  has  published  nothing  respecting  the  properties  of  this 
proteid,  we  have  made  several  preparations  with  the  following 
results. 

A  quantity  of  walnut  meats  was  crushed,  freed  from  oil  by  er- 
tractiug  with  petroleum  naphtha,  and  the  greater  part  of  the  skins 
removed  by  sifting.  One  hundred  grams  of  this  meal  were  then 
extracted  with  ten  per  cent,  sodium  chloride  brine  and,  after  fil- 
tering, eight-tenths  of  the  salt  solution  applied  was  recovered  as  a 
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dear  extract  correBpondiDg  to  aboat  eigbtjr  grams  of  meal.  Tbifl 
was  saturated  with  ammoniDm  sulphate  aad  the  reBultbg  precipi- 
tate filtered  oat  and  treated  with  salt  sotatioo.  Much  that  failed 
to  diBSotve  was  separated  by  filtration  and  the  clear  solation  was 
dialyzed  until  free  from  ohlorides.  Dnriug  dial^Bis  tbe  proteid 
waa  deposited  in  spheroids  which  did  not,  like  amandin,  unite  to  a 
ooDflnent  mass.  The  precipitated  globulin  was  then  filtered  out, 
washed  with  water,  alcohol  and  absolate  alcohol  and  dried  over 
sulphuric  acid.  Only  2.87  grams  were  obtained,  equal  to  about 
S.O  per  cent,  of  the  moal.  This  small  yield  was  uudoabtedly  due 
to  tannin,  which  rendered  the  greater  part  of  the  proteid  insoluble 
in  salt  solution. 

Dried  at  110°  this  preparation,  6,  had  the  following  composi- 
tion : 

W*LNDT  Globclis,  COEtUS,  t. 

Averigo. 

Carbon , 60.32                50,32  60.32 

VjOrogen 6.63                  6.71  6.69 

Nitrogen 19.06                19.12  19,09 

S'l'Pl"^ ----)  ...^ 

Oiygen ^^„                ....\  _^** 

100.00 


The  part  of  the  ammonium  sulphate  precipitate  which  was  not 
taken  up  by  salt  solntion  at  20°  was  treated  with  brine  at  60°. 
In  this  it  dissolved  almost  completely  and  did  not  precipitate  on 
cooling.  The  dear  filtered  solution  was  dialyzed  free  from  chlo- 
rides, and  by  the  usual  process,  2.82  grams  or  s.d  per  cent,  of 
globulin  were  obtained,  having  the  following  composition : 

Walnct  Globulin,  Coktum,  T. 

Carbon 60,83 

Hydrogen 6,79 

Nitrogen 19.06  19,04 

Sulphur 0,89 

Oxygen 2i.ii 

100.00 


lu  order  to  avoid  the  presence  of  tannin,  another  lot  of  walnut 
seeds  were  drenched  for  a  moment  with  hot  water,  whereupon 
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the  skins  were  easily  stripped  off.  The  crushed  meats  vere  then 
treated  with  etber  to  extract  the  oil  and,  after  removal  of  ether 
by  exposure  to  the  air,  the  coarse  meal  was  fiaely  groaud  and  fifty 
grams  were  extracted  with  fifteen  hundred  oabio  oentimetera  of 
ten  per  oent  brine  of  common  salt.  The  extract  was  filtered 
clear,  saturated  with  ammoDiam  sulphate,  the  resulting  precipi- 
tate dissolved  in  salt  Bolntion  at  40°  and  the  extract  dialyzed 
free  from  chlorides.  The  precipitated  globulin  was  then  filtered 
out  and  treated  in  the  usual  manner,  giving  preparation  8,  weigh-* 
ing  10  grama,  eqnal  to  20  per  cent  of  the  meal,  and  having  the 
following  composition : 

Walnut  Qlobulik,  Cobtlih,  i. 

CarbOD 60.7T  SO.H                60.TS 

HTdrogea 6.94  6.83                6.88 

Nitrogen 19.10  19.0J 

Snlphur 

Oxygen 


[  13.19 


JBazel-nta  or  J^tlbert,  Corylue  tubulosa. 

Bitthausen  (Jour.  f.  prakt  Cbem.,  24,  2S7)  baa  detailed  the 
results  of  his  examination  of  the  proteid  of  this  seed  and  con- 
claded  it  to  be  identical  with-  the  conglutin  which  be  obtuned 
from  almonds. 

In  order  to  satisfy  ourselves  respecting  this  substance  a  quan- 
tity of  bazel-DUt  meats  was  freed  from  skins  and  oil  as  already 
described  in  case  of  walnuts,  and  finely  pulverized.  The  meal 
was  then  extracted  with  ten  per  cent,  aodinm  chloride  brine  and 
the  filtered  extract  saturated  with  ammoninm  sulphate.  The 
precipitated  proteid  was  filtered  oat,  dissolved  in  salt  solution, 
and  the  liquid,  after  filtering  clear,  was  dialyzed  free  from 
chlorides. 

Daring  dialysis  the  globulin  separated  in  spheroids  which,  like 
those  of  walnut  globolin,  settled  down,  without  adhering  together 
to  a  plastic  mass,  after  the  manner  of  amandin.  The  precipitated 
globulin  was  filtered  cat  and  treated  in  the  nsnal  way.  When 
dried  at  110°  this  preparation  had  the  following  composition: 
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COBTUK,   FiLBEBT   QU)BDL1N,   I. 

Carbon SO.Ei                       50.90  60.72 

Hydrogen lost                           6.86  6.86 

Nitrogen ]9.U                        19.19  19.17 

Bulpbiir 0.83                         0.83 

Oiygeo 32.42 

lOO.OO 


In  propertieB  this  preparation  exactly  resembled  the  globaliD 
obtained  from  the  walnnt.  That  the  two  are  identical  in  compo- 
sition is  shown  by  the  following  statement : 


•                  18  1 

Carbon 60.32  60.83            60.16  60.72 

Hydrogen 6.69  6.T9             6.89  6.86 

Nitrogen 19.09  I9.0B            19.06  19.17 

8'''P''"l   13.90  »»M         23.29  '>'^ 

Oiygen  ,(  22.**  I  22.42 

100.00       100.00       lon.oo       loo.oo 

The  properties  of  this  proteid,  after  drying  over  sulphnrio  acid, 
as  exhibited  by  preparations  8  and  9f  are  as  follows.  In  the  dry 
state  it  forms  a  heavy  snow-white  powder  which,  nnlike  amandio, 
is  entirely  ineolnble  in  distilled  water  at  20°  or  at  40°.  In  ten 
per  cent,  sodium  chloride  Bolntion  it  diBaolves  readily  and  com- 
pletely, as  also  in  exceedingly  dilate  acids  and  alkalies.  Sulphnric 
acid,  however,  dissolves  it  much  less  readily  than  acetic,  hydro- 
chloric or  nitric  acid. 

The  solution  in  ten  per  cent,  sodium  chloride  brine,  contwning 
ten  per  cent,  of  this  globulin,  gives  an  abundant  precipitate  when 
dilated  with  an  equal  volume  of  water.  More  dilute  solutions 
give  precipitates  on  sufficient  dilation.  Corylin  is  very  much 
more  readily  precipitated  by  dilution  than  amandin.  Hydro- 
ohloric  acid  and  acetic  avid  each  gives  a  precipitate  insoluble  in 
considerable  excess  of  acid,  when  added  to  saline  solutions  of  the 
proteid.  With  mercuric  chloride,  picric  acid,  or  tannic  acid 
dissolved  in  ten  per  cent,  sodium  chloride  brine,  heavy  precipi* 
tates  are  produced.  Saturation  with  sodium  chloride  gives  a 
slight  precipitate.     Saturation  with  magnesium  sulphate  produces 
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a  considerable  tbongh  partial  precipitation.  Saturation  with 
eodinin  sulphate  or  ammoninm  sulphate  effects  a  complete  pre- 
cipitation. 

DiBBoWed  in  a  little  acetic  acid,  a  precipitate  is  prodnoed  by 
Bofflcient  nitric  acid,  which  disBolves  on  heating  and  partly  repre- 
oipitates  on  cooling.  The  solntion  Id  acetic  acid  gives  a  precipi- 
tate with  ferrooyanide  of  potassium,  but  slightly  soluble  in  a 
large  excesB  of  the  latter. 

With  the  biuret  test  the  usual  violet  color  is  obtuned.  With 
Milloa'a  and  the  xanthoproteic  tests  the  ordinary  proteid  reac- 
tions appear.  Dissolved  in  concentrated  hydrochloric  acid  and 
boiled,  a  violet  blue  color  develops  on  standing. 

With  glacial  acetic  acid  aud  conceatrated  sulphuric  acid,  solu- 
tions of  corylin  give  a  violet  color.  When  five  per  cent,  of 
this  proteid  is  dissolved  in  ten  per  cent,  sodium  chloride  hrina 
and  the  solation  heated,  turbidity  ensues  at  abont  60°  and  flocl» 
form  in  small  amount  at  99°,  On  boUiog  the  solntion,  a  little 
more  coagulates,  but  the  corylio  is  precipitated  by  heat  very 
slowly  and  incompletely. 

Wheu  dissolved  in  dilute  potash  water  and  precipitat«d  by 
neutralization,  the  proteid  dissolves  completely  in  ten  per  cent, 
salt  solution.  These  reactions  and  the  results  of  analysis  show 
this  body  to  be  entirely  distinct  from  either  amandin  or  edestin. 
We  therefore  propose  the  name  Gorylin,  from  the  generic  name  of 
the  filbert,  Corylus  tubulota,  in  which  this  proteid  was  first  found 
by  Dumas  and  Cahours  (Jour,  f,  prakt.  Chem.,  26,  398). 

Brazil-nut,  SertkoUetia  exceUa. 

Weyl  (Zeitacbr,  f.  physiol,  Chem.,  1,  85)  described  the  globulin 
of  the  Brazil-nut  under  the  name  of  vegetable  vitellin,  and  first 
determined  its  composition  with  a  close  approach  to  accuracy. 

One  of  us  has  already  investigated  this  substance  as  to  its  com- 
position and  properties,  when  prepared  both  in  the  form  of  sphe- 
roids and  as  perfectly  distinct  crystals  (Osborne,  Am.  Chem,  Jour., 
14,  663).  This  proteid,  being  evidently  difierent  from  all  others 
hitherto  examined,  deserves  a  distinct  name,  and  we  accordingly 
propose  to  designate  it  Mccelsin. 

Oat-kernel. 

From  the  oat-kernel  one  of  us  (Osborne,  Reports  of  this  Station 

1890  and  1891,  and  Am.  Cfaem.  Jour.,  14,  212  and  682)  obtained 
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a  crystallised  gtobalin  very  similar  ia  composition  to  excelsiD,  but 
different  in  its  reactions  as  well  as  in  crystalline  form.  This 
globulin  might  be  classed  aa  a  vitellin,  and  for  that  reason  is  here 
referred  to.  As  yet  this  proteid  has  received  no  specific  name 
and  we  now  propose  to  call  it  Avenalin. 

Samp,  Cannabis  saliva,-  Squash,  Cucurbita  maxima,  and  Castor 
Sean,  Sidnut  ccmmutiis. 
Proteid  preparations  from  the  seeds  of  hemp,  sqaash  and  castor 
beaD  have  been  described  ander  the  oames  of  conglntio  and  vitel- 
lin. One  of  ns  (Osbome,  Am.  Chem,  Jour.,  14,  671-689)  has 
shown  that  tfaetie  seeds  contain,  as  their  chief  and  characteristio 
proteid,  one  and  the  same  aubstance  and  has  named  it  Edestin. 
This  has  been  found  in  a  larger  number  of  seeds  than  any  proteid 
yet  discovered,  and  is  the  body  most  commonly  called  vegetable 
vitellin.  It  is  readily  obtained  pure  in  octahedral  crystals,  from 
several  seeds,  and  owing  to  this  fact  has  been  employed  in  physio- 
logical investigations.  That  it  ie  a  different  substance  from  the 
proteids  already  described  in  this  article  appears  to  have  been 
mostly  overlooked.  The  properties  iand  composition  of  edeetin 
are  detailed  in  the  paper  above  mentioned,  and  in  the  Annnsl  Re- 
ports of  this  SUtioD  for  1803,  pp.  170,  214,  216,  and  1894,  pp. 
165,  170,  190, 

Coconut,  Cocoa  nucifsra. 
The  proteid  of  the  coconut  was  examined  by  Rittfaausen 
■  (PflOger's  Archiv,,  21,  V6),  who,  without  identifying  it  with  ooo- 
glntin,  assigned  to  it  a  similar  composition.  Chittenden  (Medical 
Record,  45,  460,  and  Digestive  Proteolysis,  New  Haven,  J  895, 
p.  32),  under  the  general  name  phytovitellin,  gives  the  composi- 
tion  of  this  proteid  in  close  accord  with  that  of  edeetin,  and  as  he 
obtained  it  partly  crystallized  in  octahedra  it  probably  is  edestin. 

Ziupin,  Lupinus. 
The  principal  proteid  contained  in  lupin  seeds  is  the  body  to 
which  Ritthausen  first  gave  the  name  conglutin  (Eiweiaskdrper, 
Bonn,  1872,  and  Jour.  f.  prakt.  Chem.,  25,  422).  We  have 
devoted  much  labor  to  the  study  of  this  proteid,  but  the  results 
of  our  work  are  not  yet  complete  and  will  form  the  subject  of  a 
fntnre  paper.     We  find  that  it  is  distinctly  diSerent  in  composi- 
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tion  and  properties  from  the  proteids  which  we  have  hitherto 
noticed,  and  we  take  eapecial  pleasure  in  confirming  to  it  the 
name  Conglvtin  proposed  by  its  veteran  discoverer. 

We  give  on  page  901  the  composition  of  conglutin  as  fonnd  by 
D8  in  accordant  analyses  of  six  preparations  from  the  blue  lupin. 

Sunflower,  Heiianthua. 

The  proteid  of  the  sunflower  aeed  as  described  by  Ritthanaen 
(Pflflger's  Archiv.,  21,  81)  appears  to  be  identical  with  edesUn, 
but  onr  investigation  of  this  substance,  which  is  still  in  progress, 
sfaowB  that  the  proteid  prepared  by  the  nsnal  methods  is  contami- 
nated with  the  heliantbotannio  acid  described  by  Lndwig  and 
Eromayer  (N.  Br.  Arch.,  99,  1  and  285).  As  yet  we  have  been 
unable  to  obtain  this  proteid  in  the  pare  state. 

To  (be  best  of  our  knowledge  the  proteids  noticed  in  this  paper 
include  all  which  have  been  hitherto  designated  either  as  congln* 
tin  or  vitellin.  Of  late  years  many  seeds  have  been  described  as 
conuining  vitellin,  but  its  presence  baa  been  inferred  from  quali- 
tative reactions  and  not,  except  in  those  cases  mentioned  in  this 
paper,  from  a  study  of  the  isolated  proteid. 

We  have  accordingly  at  least  six  perfectly  distinct  proteids 
which  have  been  confounded  together  under  the  name  vitellin  or 
conglutin.  The  following  table  shows  the  present  state  of  our 
knowledge  concerning  the  composition  of  these  globulins  and  sets 
forth  the  characters  in  which  they  have  been  found  to  differ. 
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RECENT  LEGISLATION  AFFECTING  THE  STATION. 

In  the  Report  of  the  Board  of  Control,  page  xv,  m«BtioD  b 
made  of  Acts  affecting  this  Station,  passed  by  the  General  Assem- 
bly at  the  January  aesaion,  1895. 

The  text  of  these  Acta  is  here  printed  in  fall. 

It  was  intended  to  print  in  thia  Report  an  accoant  of  work 
done  under  the  Food  Act  dnring  the  last  quarter  of  the  State 
fiscal  year  of  1895,  but  various  causes  have  rendered  it  impmc- 
ticable  to  do  so,  and  with  consent  of  the  GoTemor  this  account 
will  be  printed  in  the  next  Report  and  at  an  early  date. 

[Siibatitute  for  House  Bill  No.  16.] 

An  Act  making  an  Appropriation  to  the  Connectiout  Agricaltnral 

Experiment  Station. 
Se  it  enacted  by  the   Senate  and  Mouse  of  Hepresentativet  in 
General  Anembly  convened: 

Sbction  1.  The  farther  sum  of  two  thousand  dollars  annually 
ia  hereby  appropriated  to  the  Connectiout  Agricultural  Experi- 
ment Station,  to  be  paid  in  the  same  manner  as  now  provided 
by  section  1714  of  the  general  statntea ;  and  the  treasurer  of  the 
board  of  control  of  said  station,  before  any  of  the  money  hereby 
appropriated  is  paid,  shall  give  an  additional  bond  in  the  sum  of 
four  thousand  dollars,  and  hereafter  on  any  subsequent  appoint- 
ment such  treasurer  shall  give  bond  with  surety  to  the  State  of 
Connecticut  in  the  sum  of  fourteen  thonsand  dollars,  for  the  futh- 
fnl  discharge  of  his  duties  as  such  treasurer. 

Sec.  2.  The  aum  of  two  thousand  five  hundred  dollars  is 
hereby  appropriated  to  the  Connecticut  Agricnltural  Experiment 
Station  for  the  purpose  of  better  equipping,  and  making  additions 
to,  the  chemical  and  botanical  laboratories  of  said  station,  for 
building  and  equipping  vegetation  houses  on  the  land  of  said  sta- 
tion, to  be  used  for  the  purposes  of  said  station,  and  to  aid  in 
experiments  in  the  fermentation  and  cure  of  tobacco  on  the  land 
of  the  Connecticut  Tobacco  Experiment  Company  in  the  town  of 
Windsor;  the  said  sum  to  be  paid  only  on  vouchers  approved  by 
the  director  or  vice-director  of  said  station,  and  filed  vitfa  the 
comptroller,  who  is  hereby  directed  to  draw  hia  order  for  the 
payment  of  the  same. 

Ssa  3.    This  act  shall  take  effect  from  its  passage. 

Approved,  June  26,  1895. 
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[Senate  BiU  Ho.  ie7.] 
CHAPTER  CCXXXV. 
Ad  Aot  regnlating  the  Maaufactnre  aod  Sale  of  Food  Produots. 

Se  it  enacted  by  the  Senate  and  Souse  of  Jtepresetitatives  in 
General  Aaaemhly  convened: 

Section  1.     It  shall  be  unlawfol  for  any  person,  peraone,  orJJ*^"^'^" 
corporation  witbin  tbia  state  to  maDufacture  for  sale,  offer,  or^i^un*^ 
expose  for  sale,  have  in  his  or  their  possession  for  aale,  or  to  sell,"""*' 
any  article  of  food  which  is  adulterated  or  misbranded  within 
the  meaning  of  this  act. 

Sec.  2.  The  term  food,  as  used  in  this  act,  shall  inclnde  every  Isa?«d!°' 
article  nsed  for  food  or  drink  by  man,  horses,  or  oattle.  The  term  bnodsn  dem 
misbranded,  as  used  in  this  act,  shall  inclnde  every  article  of  food 
and  every  article  which  enters  into  the  composition  of  food,  the 
package  or  label  of  which  shall  bear  any  statement  purporting  to 
name  any  ingredient  or  snbstance  as  not  being  contained  in  snoh 
article,  which  statement  shall  be  nntrne  in  any  particular;  or  any 
statement  purporting  to  name  the  substance  or  substances  of 
which  such  article  is  made,  which  statement  shall  not  give  fully 
the  names  of  all  substaDces  contained  in  snoh  article  in  any 
measurable  quantity. 

Sec.  8.  For  the  purposes  of  this  act,  an  article  shall  be  deemed  ;S^  JsJjJJ 
adulterated:  First,  if  any  substance  or  substances  be  mixed  or***^* 
packed  with  it  ao  as  to  reduce  or  lower  or  injariously  affect  its 
quality  or  strength ;  secoud,  if  any  inferior  Rubstance  or  sub- 
stances be  substitated  wholly  or  in  part  for  the  article;  third,  if 
any  valnable  constitnent  of  the  article  has  been  wholly  or  in  part 
abstracted;  fourth,  if  it  be  an  imitation  of  or  sold  under  the  name 
of  another  article ;  fifth,  if  it  is  colored,  coated,  polished,  or  pow- 
dered whereby  damage  is  concealed,  or  if  it  is  made  to  appear 
better  or  of  greater  value  than  it  is ;  sixth,  if  it  contains  poison* 
ous  ingredients  which  may  render  such  article  injurious  to  the 
health  of  a  party  consuming  it,  or  if  it  contain  any  antiseptic  or 
preservative  not  evident  and  not  known  to  the  purchaser  or  con- 
sumer; seventh,  if  it  consists,  in  whole  or  in  part,  of  a  diseased, 
filthy,  decomposed,  or  putrid  substance,  either  animal  or  vege- 
lable,  unfit  for  food,  whether  manufactured  or  not,  or  if  it  is  in 
any  part  the  product  of  a  diseased  animal,  or  of  any  animal  that 
has  died  otherwise  than  by  slaughter;  provided,  that  an  article 
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of  food  product  shall  not  be  deemed  sdolterated  or  misbranded 
within  the  meaniag  of  this  act  in  the  following  caBofl :  (a)  Id  the 
case  of  mixtures  or  oompounds  which  may  be  now  or  from  time 
to  time  hereafter  kaowD  aa  articlea  of  food  under  their  own  dis- 
tinctive names,  and  not  inolnded  in  definition  fourth  of  this  aec- 
tion;  (&)  in  the  oaae  of  artioles  labeled,  branded,  or  tagged,  so  as 
plainly  and  correctly  to  show  that  they  are  mixtures,  compounds, 
combinations,  or  blends ;  (c)  when  any  matter  or  ingredient  ia 
added  to  a  food  because  the  same  is  required  for  the  protection 
or  preparation  thereof  as  an  article  of  commerce  in  a  fit  sUte  for 
carriage  or  consumption,  and  not  fraudulently  to  increase  the 
bulk,  weight,  or  measure  of  the  food  or  to  conceal  the  inferior 
qaality  thereof;  {d)  when  a  food  ia  unavoidably  mixed  with 
some  extraneous  matter  in  the  process  of  collection  or  prepara- 
tion, 
Sxc.  4.    The  Connecticut   Agricultural    Experiment    Station 

^  shall  make  analyses  of  food  products  on  sale  in  Connecticut  sus- 
pected of  being  adulterated,  at  such  times  and  places  and  to  sncb 
extent  as  it  may  determine,  and  may  appoint  such  agent  or  agents 
as  it  deems  necessary;  who  shall  have  free  access,  at  all  reason- 
able hours,  for  the  pnrpoee  of  examining,  into  any  place  wherein 
it  is  suspected  any  article  of  food  adulterated  with  any  deleteri- 
ous or  foreign  ingredient  or  ingredients  exists,  and  such  agent  or 
agents  npon  tendering  the  market  price  of  said  article  may  take 
from  any  person,  firm,  or  corporation  samples  of  any  article  sna- 
pented  of  being  adulterated  as  aforesaid,  and  the  sud  station  may- 
adopt  or  fix  standards  of  purity,  qnality,  or  strength  when  soch 
standards  are  not  specified  or  fixed  by  statute. 

i«-  Sbc.  5,  Whenever  said  stBtion  shall  find  by  its  analysis  that 
adulterated  food  products  have  been  on  sale  in  the  state,  it  shall 
forthwith  transmit  the  facts  so  found  to  a  grand  juror  or  prose- 
cuting attorney  of  the  town  in  which  said  adulterated  food 
product  was  found. 

Sec  6.  The  said  station  shall  make  an  annual  report  to  the 
goTemor  upon  adulterated  food  products,  in  addition  to  tbe 
reports  required  by  law,  which  shall  not  exceed  one  hundred  and 
fifty  pages,  and  said  report  may  be  included  in  the  report  which 
said  station  is  already  authorized  by  law  to  make,  and  such 
annual  reports  shall  be  submitted  to  the  general  assembly  at  itb 
regular  session. 

,.       Sec.  7.     To  carry  out  the  provisions  of  this  act,  the  additional 
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Bum  of  tweDty-five  bnndred  dollars  ia  hereby  auonally  appropri- 
ated to  said  CotiDeotioDt  Agrionltnral  Experiment  Statioo,  which 
Bom  shall  be  paid  in  eqngl  qnarterly  install menta  to  the  treaaurer 
of  the  board  of  control  of  said  station,  upon  the  order  of  the 
comptroller,  who  is  hereby  directed  to  draw  his  order  for  the 
same. 

Sbc.  8.  Any  person  who,  either  by  himself,  his  agent,  or  attor-  p«n» 
ney,  with  the  intent  that  the  same  may  be  sold  as  unadulterated, 
adulterates  any  food  prodaota  for  man,  or  horses,  or  cattle,  or 
knowing  that  the  aame  has  been  adulterated,  offers  for  sale  or 
sells  the  aame  as  unadulterated,  or  without  disclosing  or  inform- 
ing the  purchaser  that  the  same  baa  been  adulterated,  ahall  be 
fioed  not  more  than  five  hundred  dollars,  or  imprisoned  not 
more  than  one  year. 

Sec.  9.  No  action  shall  be  maintained  in  any  conrt  in  this  Actio 
state  on  acooont  of  any  sale  or  other  contract  made  in  violation  '"*""' 
of  this  act. 

Sec.  10.     All  acts  and  parts  of  aota  inconsistent  herewith  are 
hereby  repealed. 
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